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Klasing Car Brake Со. _......... 1490D70* 

Symington E Я ў 1490D69* 
Dining, eauipped with electrical refriger- 

ation (C. M. St. P. &Р.) ....... . 273° 

ump, Air, Koppel ...... eos. 1490D67* 
Dynamometer (Bangor & Aroostook) 263* 
Flat, Depressed center (Reading) ...1490D70* 
Gondola 

Enterprise 2... ылу. ..1470D71 

65-ft. for steel (Carnegie) . 213*, 1490097: 

70-ton (C. & E. D.) sus su 400° 
Hopper 

Enterprise... s ..1490D72* 

Wine 7@-ton .................... 1490D72* 
House, All purpose, 

Camel Sales Eo € . 1490D120* 
Instruction, Air brake (Ill. Central) . 18* 
Motor rail (see Rail moter cars) ...... 
Passenger 

Aluminum (Ill. Central) .1490D66* 

83 ft. (UL P.) . 693* 


Reconstructed (D. & Н) 3 
Rail motor (see Rail Motor Cars) . : 


Refrigerator 
Fruit Growers’ Express ........ se 640* 
Teeless. Safety Car Heating & Light- 
ing Со. . | : л 152* 
North American Despatch . |. -1490 D67? 
Sleeping, Third-class (I. M. & S) 4187 
Tank 
Report on (Mech. Div.) 1490D152 
Tubular underframe, Union Tank Car 
Cos R eA hen de 1490D67* 
Wooden 
Improving (C. I. & L) ........... 506° 
Rebuilt with steel ... 668 
Cars. Dolly, for handling wheels and acety- z 
lene tanks (D. & SCIL) S see 305* 
Cartoons and statistics ...... 691 
Carts for handling 
car material (L. V.) .. zs 2n 
heavy parts (Japanese Буз.) 5 2235. 
Case. J. T., Threshing Machine Co.. Indus- x 
trial tractor ........... ОВИ Маза 346 
Catalogue discussion, by Highhall Scott 405" 


ducts Co.) ...... е 142059, 

wheel shop .............. e. 402 
Central of Georgia 

Calipering tires on a boring mill 654° 

Jig for drilling piston and valve rods 1e2* 

Reaming bell yokes and frames 706* 

Wheel repairs at Macon ......... 445* 


Central of New Jersey 


Packing, Handling reclaimed 1490D161§ 


Spot system of locomotive repairs 158*, 247§ 
Test rack 
Air-operated motor ................. 283* 
Main reservoir M 284* 
Central Valve Mfg. Co, Replate and Per. Я 
fection type valves BOK ented буз. ..... 1420D51* 
Chains, Shop—A question ................. 48t 


non-illustrated article or note; f communication. 
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Chambersburg Engineering Co. 


Hammers, Board drop, Roller bearing 
heads for... A 2.1.1 345” 
Hammer, High frame guided rod steam 54° 


Press Trimming with steel side irames 715 
Press, Wheel, 3-cyl. locomotives А 1 
Chandler, S. B. Tool room practices 


«КС Sy e sco ue tenete ELE. 468* 
Charting statistics .. | n Desi.  690* 
Chicago & Alton, Spring rigging and motion 

work Piae aia: "E ede tede ocn d 686* 


Gondola, 70-ton ....... . HM ... 400* 
Chicago & North Western, Passenger shop 
ware are foie Жылма ы «уа кыыл ETE 145* 
Chicago, Burlington, & Quincy, 2-10.4 type 
locomotive |... ....... peret iA PISO Pup 427* 
Chicago-Cleveland Car Roofing Co., Flexible 
all-steel car Roof ......... се 1490090 
Chicago, Indianapolis & Louisville, Improving 
wooden cars сууу. „зу шу ошл; 506* 


ment ....... р З ale ыу X ... 392° 
Diner equipped with electrical refriger- 
, ation ..... EAE 27%" 
Chicago Pneumatic Tool Co., One-ton air 
Mist o Ad pulos dee EUR I 1420D49* 
Chicago, Rock Island & Pacific, Long loco- 
motive FUNG эзлә ыле ое .. 607 
Chicago, St. Paul. Minneapolis & Omaha 
Machining locometive packing rings 520* 
Chuck for 
holding valve rings (S. Showell) ...... 288* 
machining packing rings (C. St. P. M. 
UOS eed dece itia §20* 
Chucks: 
Drill, Specialty Trading Corp. . ... 239* 
Keyless, for drilling machines, Jacobs 
М. Со. M E 55° 
Planer. for shoes and wedges (E. A 
MN GTI cie ie team. e S 40* 
Chucking outfit, Redesigned, Jones & Lamson 
Machine Co. ; CIN MN TOREM 58* 
Cincinnati Electrical Tool Co., Heavy duty 
oor grinders PRIN ENDE 239* 
Cincinnati Shaper Co. 
Brake, Albsteel press ............... 356* 
Shaper, 364m. ‚ууу, 603* 
Cincinnati Street Ry. Co, Exhaust system 
or painting cars ЕИ 474° 
Clamp, Woodworker's (C. & E. Doni 96* 
Clamping 462* 
Clamp for 
making deflection tests on side frames 
and bolsters о 442° 
strais 155* 
Clark Саг Со., exhibit (Mach. Div.) 1490D68 
Clark Journal and frame-bolt 
Jute cineri ашла ЫБ АЛЫЙ ЛГАН 1420D54* 
Classification of car repairs (В. & О.) .... 688 
Cleaning 
device, Feed valve (A. T. & S. F.) . 167° 
compound, Box car floor, Dearborn 
Chemical Co. . Я pond 1490D83 
driving wheels with Oakite |... 354 


Passenger cars 
by F. W. Stevens 00.000) " 8s* 
on the B. & О. ; 2. ]142* 
tool, Valve-well. Sunbeam Electric Mfg. 
"o. : 1420D166* 
Cleveland, Cincinnati, Chicago & St. Louis 
Machine tool selection and maintenance, 
by N. F. Wetzel -...303§, 307* 


Shop, Wheel, at Beech Grove 7.7. 204* 
Terminal at Cincinnati . i ; . $21* 
Cleveland Pneumatic Tool Co., Chipping 
ammer ze DRE C 177 
Cleveland. Punch & Shear Works Co., Com- 
bination punch and shear 2. 119% 
Club. Railroad, secretaries meet ....... 1420D116§ 
Coach Motor (see Motor coach) 
Coal, Pulverized, on steam locomotives in 
Germany p Moe hype .. 656% 
Cock, Automatic safety cylinder, Ardco Mfg. 
Cho iu Ue sea S Чын a 1490D93* 


r. Co, Feedwater heater .1420D40* 


ole’s ratio revisions 
1848. 198%, 248$, 254$, 1420D3, 1420D114 


Colorado. & Southern 


Fire hose boxes, Emergency . { 638* 
Woodworker for cutting flue plugs 638* 
Competition in car department work 1845 
Compressors, Air 
Automotive, Westinghouse Air Brake 
О aT Duis ЕА tes -..1420D112* 
Steam-driven, maintenance (Air Brake 
Assn) . CIE E PECORA 327 
Sullivan Machy. Co. KA seal das ha 347* 
with individually cast piston rings, West. 
inghouse Air Brake Co. sss ..1490D50 
Concrete products, Manufacture of, by I. G. 
Morrison (Pur. & Stores) ..... -.1420D153 
Conduit, Metallic. Smooth hore. Vapor Car 
Vapor Car Heating & Lighting Co. 1490D157* 
Connections, 2.in. steam heat, Barco Mfg. 
ае EUN UE тенен хар e е 1490D80* 
Connector. (see also. Couplers) 
Pin-and funnel, Robinson Connector 
OL ponis Е m ...1420D49 
with automatic lock, Robinson Connector 
ngu er cer RR ДЕЛ Oakes 14500728” 


* Illustrated article; $ editorial, t short, 


у! 1928—GENERAL INDEX (Continued) 


Connors, P. J., Locating eccentric crank 

arms (B. & L. E) ...... ooo 97* 
Conservation, Fuel (T. Е. А.) ............ 566 
Consolidated Car Heating Co., Ventilating 

system for motor coaches ............ 1420D111 
Consolidated Machine Tool Corp., Axle lathe 

With oil gear feed ........... ooo 8* 
Convention hall equipped with amplifiers . 1420D1§ 


Convention programs: What do you contribute 483$ 


Conventions, A month of ........... » 5414 
Coping machine for steel саг work, Beatty " 
Machine & Mig: Co. ...... Lite е i 56 
Corley-DeWolfe Co., Pipe unions with solid З 
iron seats .... os os ете 1420041 
Correspondence, Delayed railway ....... Кур 183$ 

Corrosion, Gunderson process of stopping, 
Electro-Chemical Engineering Corp: 1490052, 
Cosgro, Fred A., Wel ing center sill ends . 456 
Costs, Operating, and shop equipment i 424$ 
Cotter key and pin, Self-opening, American : 
Railway Products Co... qoe 294 
Coulter, A. F., Buffer for removing rust from _ " 
brake cylinders (Union)... ouo, 505° 
Counterborer with removable tool (B. & A.) 404 

Counterbores and tube-sheet cutters, Bicknell- 
Thomas Co. 00... 0e 1420D46* 

Coupler 

rrier with spring su rt, Symington 

| m 1490D78* 


Straight shank, Gold Car Heating 


Lighting Co. .... oue AN .1490D157* 
Swivel-butt, | Bucke Steel astings 
ee eae, сы aan desk 1490D79* 
Tight-lock, Ohio Brass Согтуу 1420D60* 
Couplers 
Rule- 17. oio к» Aes 113$, 4141 
Rotary operating device for. Buckeye 
steel Castings Co... eee 1420D164* 
Tension lock ior Vapor Car Heating 
Co. ааа 1490D80* 
Couplings 
Electro-tite hose (Westinghouse Air — 
Brake Co) ..... eee eres 1490054* 
Fire hose ре 628* 


Cowdrey Brake Tester Organization, Dyna- 


mic brake tester ............ 6n 1420D109* 
Cows, machines and bottlenecks ........---- 433 
Coyle, Jos. C. 

7 Bulldozer for removing bulges .......- 556° 
Cover, Out-door machine ..... "LE 272* 
Lever, Pressure, for pneumatic drill. 29* 
Support Material, for a drilling machine 277° 

Crane : 
devices, Safety |... soos 47* 
Electric. for car work, Baker. Rau. 
lang Co. ooo зз 1420D32* 
maintenance... s ee 5398 
3-ton portable, Elwell(Parker Electric 
Со о eal ay ha es HBOS S РЧ 1490D158* 
Crosshead 
. 1420D33* 


Adjustable, Rogatchoff Co. . .. .. 
guides, Analysis of design of, (N. & W.) 681 
ins (see Pins) 


ecuring, to piston rod without keys 15* 2301 
Crowe Mfg. Corp.. Safety saw ....... 1420D55* 
Curtains, Cab, required 22... .. 2431 3631 
Curtis, D. €., Address (Tool Foremen's 

Assn) ......... DE EO LAR т . 8408 SR4* 
Cushman Frank, Bibliography on foremen 

training |. t 4238 

Cutter 

Inserted blade milling, О. K. Tool Со, 237” 

Rod milling, Goddard & Goddard Co. | 534* 
Solid-shank inserted-tooth, Ingersoll Mill. 

ing Machine Со. ....... 361* 


Tube-sheet, Bicknell-Thomas Co... 1420D46* 
Cutting machine 


Oxyacetylene plate (Hubar-Jones Corp.) 351* 
Shape (Linde Air Products Со.) 660° 

Cutting-off machines, Espen-Lucas Machine 
Works аА ЗЯ Ке Е . 351 

Cylinder, Brake, protector, Westinghouse Air 
Brake: Cor eoo RR RENI 417* 

D 

Davis, J. M., Shop equipment costs (D. L. 
aw). ; 5 : ‚2.2.2. 4248 

Day, J. M. Service of supply (Pur. & 
Stores) VU EL a saneta t devi OR Y cse ns AUN 1420D134 

Dearborn Chemical Co. Compound for 
cleaning box car floors |... ... 1490083 

Defects, Locomotive, Eliminating (Gen. Fore. 
ASS) ens ot ares hep nt 539§, 554, 580 


Delaware & Hud son 


Bucker-up for vertical riveting 208° 
Cars, Passenger. reconstructed 23* 
Locomotives. High-pressure ............ 439 
Delaware, Lackawanna & Western 
Costs, Shop equipment .........-.-.-- 4245 
Locomotive, 4-8-4 type ....- dg ent 5* 
Delays, Car maintenance to reduce (Car 
Dept Officers Assn.) ...... í 561 


Delivery of material to users (Pur. & Stores) 
14320D160*, 1420037 


Page numbers under 1,000 refer to the Railay Mechanical Engineer; those over 1.000 to the Daily Railway Age. 


Demarest, T. W., Schedule car repairs be- 


tween rebuilding periods ..............-- 1131 
Demonstrator, Coupler action, Symington 
URE узт ы MM ПЕТИ Дата йу 1490D82* 
Denver & Rio Grande Western 
Anchor for turnbuckle ............... 88* 
Former, Waste plug ........-- vun 14527 
Removing bushings from air compressor 
heads уы усуе оао reet ph ota 645° 
Tool for straightening thin car parts ... 155° 
Welding collars on car axles .......... 210" 
Denver & Salt Lake 
Bending machine, Portable pipe .... 528* 
Dolly cars for handling car wheels and 
acetylene tanks Lai. 395* 
Rack for blacksmith's tools ..........-- 169* 
Rack, Locomotive spring storage .... 704* 


Trestles, Light steel, make welding easier — 46* 


Welding machine, Improved electric .... 224* 
Desk, All-steel shop, Lyon Metallic Mfg. Co. 359° 
Device for 

Facing cylinder head joints паела. 75839 

Grinding crosshead piston rod fits (N. 

& WJ оо. SEA etd to d ox mA 704* 
Milling valve stem keyways (L. V.) 46* 
Placing gas tanks under passenger cars 

(Union Pac.) aooe 278* 
Pulling in valve bushings (L. У.) 404* 
Removing busbings from air compressor 

heads (D. К. С.) ... ........... 645° 
Removing саг springs (В. & A) ...... 217* 
Testing repair air-compressor governors 

(А: C. LO sos .. 650° 
Watering power grindstone ............ 072* 

Devices, Shop (Tool Foremen's Assn.) ..... 586* 
DeVilbiss Company 

Exhaust system for painting cars . 474* 

Spray gun with adjustable head ...... 120° 

Spray painting outfit .. . .... 1420D54* 
DeWalt Products Co., Portable band saw 661* 
Die head for automatic screw machine, Landis 

‘Machine Co. ................. vr .. 660° 
Diesel engines for locomotives, by R. Hilde- 

brand ..... M MORTE CE ‚ 136* 
Die stocks, Borden Co. . Pao CE delis d 350* 
Differential Stee! exhibit (Mech. 

Div) ...... ae с... sss 1490068 
Dimension standardization, Truck side frame 369$ 
Disorganizing the shop | Я bolus h 
Dag or straightening light steel fanges (D. 

. б. ИОЛЕ 155* 

Dolly cars (see Cars) 
Door 

Self-locking freight car (Baldwin & 

Conrad) ..... fuga eich, Lacie 1420D57* 
Straightening hopper car ...........- . 692° 


Draft gears (see Gears) . . 
Drawing, Mechanical, and apprentice train- 
їй 2 13. ouis. rre to te Ve 17, 2891. 170 


1420D50* 


Socket, Switch 
Electric, for train marker lamps 1420D107 
lamp EGG asd Be 1420059* 
Drieth, L., Waste plug, former (D. & К. 
G. W.) 


MERC. wes esed буа, Был EN 457° 
Drill 
Close-corner air, Independent Pneumatic 
= frool COs. ass os eee oy duni 1490D51* 
Close-quarter, Ingersoll-Rand Co. 1490D87 * 
Grinding attachment, Standard Electrical 
Tool Co. . e c ern DNE hae 4* 
% іп. rtahle electric, United States 
Elec. Tool Co. .. de y ede sie ait К 
Pneumatic, Pressure lever for, by J. С. 
Coyle oe os „леру: 29° 


Right Line radial, Niles-Bement-Pond Co. 51" 


Southwark Foundry & Machine Co. ...... 357" 
Drive, Electric 


For cars and locomotives oo... 142025 
Light weight, for buses (Natl. Ry. Ap- 


pliance Co.) ............... 1490D157 
Driving box 
Clamping, to planer hed — ...... ‚... 362* 
James, Machining and fitting up ... 32* 
Duluth, Missabe & Northern, Cast steel 
underframe ore car . .......... КА 267% 
Dunham, W. E., Саг Repair classifications 
(Gen. Foreman’s Assn.) à 554 
Dunn, S. O., The general railway situation 30 
“Dunn, Sydney", Leaf spring repairs . 156 
Durant, H., Gasket tool for steam and 
air hose ....... ... ЖУ hA eo es 637* 
Dynamometer car (see Car) 
E 
Earnings, Railway, predicted 14201225 
Economy, Fuel: Ах ап engineman sees it 2§ 
Educational possibilities of moving pic- 
tures ... 1420D114§ 


Edwards; о. M. ‘Con Glazing strips for 


coach windows .................. 295° 
Efficiency 
All-around. Evidence of .......... 14201 65$ 
Attempts to increase, by A. Т. 
Lipetz 22. er poy 369$, 384*, 4255, 437* 


non-illustrated article or note; 1 communication. 


Efficiency — Continued. 
Car shop (Car Dept. Officers Assn.) 613$ EHE 


In locomotive maintenance .......... 61 
Man, Sclf-appointed ...... .......... 575* 
Shop, increasing (S. O. Dunn) и 31 
Eger, I. W., Welding collars on саг axles 
(D. & R. G. W. муу. eee 216° 
Electric drive (see Drive, Electric) 
Electric Storage Battery Co., Storage bat- 
teries for railway service ...... 1420D106 
Electrical activities es n 14200648 
Electrical Engineers Assn. meeting 1420D140 
Electro-Chemical Engineering Corp., Gunder- 
son process of stopping corrosion 1490052 
Electro-Motive cars ...... NES 1490D28* 
Elwell-Parker Electric Co., 3-ton portable 
стапе... аласа mop 1490D15R* 
Emery cloth strips, Handling ess $19* 
Enamel, Vitreous, for coach bodies (L. M. aż 
N ЖОЛГО pue плаза 9027 
Engine, Nine-cylinder air-cooled aeroplane. 
Pratt & Whitney Aircraft Co. ..... 1320D58* 
Engine terminals 
Boston & Albany, at Worcester . 285” 
C. C. С. & St. L. smokeless at. Cin- 
сїйпай ......... pud Neu Nap 
Design of (Mech. Div) ........ 1490D56& 
Grand Trunk Western fireless at Chi- 
само e n, 221%, 3708 
Improvements, How to get ....... р 3718 
Pits, Cinder, in ....... ........ 1490D98§ 
Power plants at . ................ 1420D63 8 
Report on (Mech. Div.) ........... 1420D76* 
Sand drying at .. .....-....--- 1420D115§€ 
Super-power .......... . 1420D64& 
Engine truck box (see Journal hox) 
Engineering, Mechanical; progress (A.S.M.E.) 7 
Engineer's ability, Traveling 611% 
Enterprise Ку. Equipment Co. exhibit (Mech. 
Div.) eese ЗЕЯ 1490071 
Equipment buying and large contracts (Pur. 
&- Stores). or ce he нр ee deseos yen 1490D48° 
Equipment, Shop 
and operating соз .................. 4248 
refinements npea e e I OR eee n 3408 
Specialized ee ees 433° 
tanen Specialties. Co. 
rain spout 1420D62* 
Floor-rack holder . TEN 14900122“ 
Espen-Lucas Machine Works, — Cutting-off 
machines V PEL MS ый ы. Sut У 351° 
Everlasting Valve Co. 
Valve changes, Blow-off 1420D46* 
Valve, Tender tank 1420D38* 


Evolution of freight power. hy A. W. Bruce 382 
Exhaust system for painting cars, DeVilbiss 


Се xls. eek з ошый. Ж Pies Ms beg 474* 
Exhibit 
Appliance, Car TE 1490D50& 
Car, Freight and passeuger 1490D66* 
Locomotive appliance 1420D1§ 
Locomotive track 1420D12*, 14201269 


Machine tool: Who are the losers? ..1490D578 


Motor cat... ww ees 1490D26* 
Motor coach ‘os ; 1490D123€ 
Motor transport equipment 1420D113§ 
Space ..... ur өм "S 14200197 
Tools for reducing out-of-service time 142001 & 
Expander, Tube (Maine Central) 653* 


Explosives: Handling dangerous articles (Car 
Dept. Officers’ Assn.) a oo... 559 


F 


Facer. Back spot, Bicknell-Thomas Co. 
Facing tools, Special (Maine Central) 651° 
Failures, Firebox plate by Fred H. Williams 132° 
Falls Hollow Staybolt Co., Stayholt stock 14200122 
Farewell to the pier ................ 149001635 
Faris. С. Н., Analysis of design of crosshead 


1420D46'* 


guides : AURA e S e 681* 
Farmer, C. C., Improvements in the air brake 186” 
Fatigne, Reducing, in truck repairs . $408 
Feedwater heater (все Heater, Feedwater) 

File for drawings, maps, etc... Globe-Wer- 

Micke Co. lesse p pen EIN 
Filter. Air, for pipe lines, Staynew Filter 

Corp. я К А КО: хә 
Finishes (Equip. Paint. бес) ............ 591 
Firebox 

Plate failures, by Fred H. Williams 132* 

Special. for oil-burning locomotives (Tex. 

&, Pac) ca Sa ee ete .. 4RR* 

Water-tube (B. & О) 0200. eee 619* 
Fireboxes 

Brotan and McClellan 1 ........... 437 

Copper vs. steel (England) ess. 498 
Fire hazard 

In the garage . Ne 1420D113& 

In car repair shops ............ 1490D558 
Fire 

Kindler, Hauck Mfg. Co. 222... 845% 

Lighting device, Wm. С. Kohler . zar 

Prevention (Pur. & Stores) 1490 D44 

Protection for spraying operations 

7 (Equip. Paint. Sec.) .... us 593* 
Firing practice and long runs 14901255 & 
Firth Sterling Steel Co., Circle С steel 176* 
Flag, Ише "safety first" ............... 457% 


* Illustrated article; § editoria\), t short, 


RAILWAY MECHANICAL 


Flowers, А. J., Jig for апше piston and 
ras te di Ga ЧИ. 162* 
Focusing device for alig ts, Dresse y. 
Lamp & Signal Co. Ее РТА 1420D50* 
Foreman 
Blacksmith, with broad viewpóint needed 
т (Blacksmiths’ Assn.) ..... ........ 516 
rainin 
Ar ument , 5295, 600, 6551 
Bulletin (F. Cushman) - . o. 4238 
Foremen's meetings (C. & N. М.) ...... 150 
Forest products (Pur. & Stores) Я 
14200103, 14200150 
For Powdered cial (Baldwin Locomotive í 
Works). ua uu hee о Е 2795 
Former, Waste plug (D. & R. G. W.) 457 
Forming and threading machine, Automatic, 
Landis Machine Co. 1420D44* 


Fort Worth & Denver City, Tool for turning : 
wood dowel pins .. 462 
Fosdiek Machine Tool Co. Friction tapper 


for drill presses os kat Ere SS 177% 
Foster-Johnson Reamer Co. к 
Governor steam valve reseating tools 659° 
Reamer, General-purpose expansion 358° 
Frame 
Dimensions, Standardization of truck 


side . 3698 
Metal screen, for ‘dining ‘car windows, 


Tuco Products Corp. . . 1490079 
Metal, for protecting gas cylinders 

(Р ONT.) ee а ee 457° 

Truck, 70-ton, Scullin Steel Co. 1490D86° 

Franklin Ry. Supply Co. ` 

Joine, Redesigned sleeve 1420D105 

ype G power reverse gear 1420D37* 


Wedge, Permanently lubricated driving 
x Жы уза T 1490D53* 


Franklin, W. A.. Walschaert valve gear start- 


ing power lever 0509 йул ТЫ .. 391* 
Fraser, George, Spring making and repairing » 

Blacksmiths  Акап,)................572*%, 708 
Freight; Loss and damage prevention, by 

J. Marshall ...... ........ 1420D148 
Fresnel, Blue. Kopp Glass, Inc. : 417* 
Front-end, Locomotive, and fuel economy 

(Mo. Рас.) з 493* 
Front ends, grates and ashpans, | by F. P. 

Roesch (T.E.A.) 625° 


Frost Railway Supply | Co.. Friction Spring | 
for 50 and 70 ton trucks s. 236° 


Fruit Growers Express refrigerator. cars 640* 
Fuel 
Assn. convention... 5. ........... . 329° 
Conservation. (Т.Е.А.) ....... 2s 566 
Economy 
Locomotive design and (А. W. Bruce) 380° 
Locomotive front end and (Mo. Pac.) 493° 
Report (Pur. & Stores) .......... 1490D43 
Saving . 
As an engineman sees it ........ 2t 
In 1927 а puta аА 
Leadership in . 1420064 
Fueling facilities for rail motor cars. S. F 
Bowser & Co. — ....... ... sss 59* 


Fundamentals, Getting. back to (C. & A.) 697* 
Furnace, Powdered coal (Baldwin Locomotive 


Works) ч 279* 
Fusion Welding Corp., Motor driven arc 116° 
Gage 

Back pressure, Ashton Valve Co. 1420D57° 
for machining James driving box . 32° 
ior spring rigging anl motion work 

(C. & . 697* 
Height, Brown & Sharpe. Mfg. ‘Co. 534° 


Gallmeyer & Livingston Co., Cutter and tool | 
grinder 360* 
Ga«ket tool for steam and air hose, by W. 


H. Duran . . 637* 
Gasket. Triple valve union—Rubber vs. 
leather (Air Brake Assn.) |... я 324 
Gear, Draft 
Carrier, Buffalo Brake Beam Co. 1490D92* 
Chafing plate included in Type 1.1, 
Standard Coupler Co. ..... 1490D84* 
Condition and car repairs 1490D161$ 
Friction, NY-11, Westinghouse Friction 
Draft Gear Co. . 1490D93* 
Friction, Waugh Equipment Co. 1490DR1* 
Maintenance. 1$, 48$, 65%. 1134, 126$, 1848, 2311 
2891, 4141. 
Prices. Second-hand. hy S. F. Albert 5291 
Report (Mech. Div.) 1490D97$, 1490D118* 
Tester, Waugh Equipment Co. 1490D90* 
tests at Purdue (Mech. Div.).. 1490D97$ 
1490D118 
Туре F. Bradford Cor 1490D87* 


Waugh-Gould, Wau К quipment Co, 
F ET ER 1420D56* 
Gear, Power reverse, Type G, Franklin Rail- 


way Supply Co. 1420D37* 
Gear, eduction, for horing bars, J. 

Rooksby & Co. ... À "ip ` 1420D48* 
Gear. Valve 


Caprotti (В. & О.) 615*, 1420D12° 


links, Drilling bolt holes in (L. V.) ` 112* 
Setting Walschaert (C. & A.) 701* 
Walschaert, Starting power lever for 391* 


Page numbers under 1,000 refer to the Railway Mechanical Engineer: 


General American Tank Car Corp. Plate 
bending rolls ...... ........... 118* 
General Tiere Co.. Single operator welder 175* 
General foreman's convention ............. 549° 
Generator, Westinghouse- Beardmore oil 
ONIN. cc oU SE cee ee 1490052* 
Germany 
Locomotive, Schmidt high-pressure 670% 
Locomotives, High-pressure ...... . 440 
Pulverized coal burners ..... . .. 484% 6563 
Giddings & Lewis, Horizontal boring and 
drilling machine — .. _................. 714* 
Gisholt Machine Co., Turret lathe, for bar 
and chuck work teas pik tone ace Sea МЕ 173° 
Glazing strips for coach windows, O. M. Ed- 
wards: Соо а Фе ahh eon Кыла 298* 
Globe-Wernicke Co., Filing system for draw- 
ings, maps and plans ... 118° 


Goddard & Goddard Co., Rod milling cutters 534° 
Gold Car Heating & Lighting Co. 
Coupler, Straight shank . ....14901157° 
Hose, Seven-ply molded steam heat 1490D160* 
Valve, 2-in. end . . 1490D83* 
Goodwin Side Bearing Co., Self. -spotting side 


bearing ....... / 1490D86° 
Gould korake Battery Co., Spun ‘glass е 

tainer mat ..... 1420D166 
Governor, Steam ba ian Westinghouse 

Air Brake Co. . 1490D90 
Gradenwitz, Dr. “Alfred, Pulverized coal 

burners in Germany .............. ..... 484° 


Grand Trunk Western 
Rein house, Fireless, at Chicago 221°, 370 
Repairs, Passenger car, at Port Huron 683° 
Grate, Tuyere type, Hulson Grate Co. . .1420D35* 
Grates and ashpans, by Е. P. Roesch 
СТ ЕА) má un, ги = ar ele ox 625" 
Gray, W. E., Purdue, draft gear tests ( Mech. 


Div.) 2: vds 1490D97$, 1490D118 
Grease 
сир cap for running repairs .......... 383° 
cutting machine (Maine Central) .. 283* 
Handling hard M . 230f, 338}, 4711 
Great Northern equipment building program 6067 
Greenfield Tap & Die Corp., Cutter and 
reamer grinder .................... .. 342° 
Grinder 
and buffer, Portable, — Hisey-Wolfe 


Machine Co. 715° 
Portable rod, Ingersoll-Rand Co. 1420D104* 
Rotary, Independent Pneumatic Tool Со. 235* 
Thor rotary, Inidepenilent Pneumatic Tool 

Co. ... "EHE 1420D104* 


Grinding 


Attachment, Surface, Brown & Sharpe 
Mfg. Co. : : 54* 
Ball-seat епа шь, Attachment for 


(Maine Central) ................... 653* 
Chaser (N. & W) . 2s. 706" 
Crosshead piston rod fits (N. & W.) 704* 
Machine, Angle cock ( Maine Central) 463* 

Grinding machines (See Machine Tools) 
Grip, Rubber, for rivet bucker-up ......... 144* 


Guide repairs for Duplex stoker slides 708 
Gunderson process of stopping corrosion, 
Electro-Chemical Engineering Corp. 1490052 


Hahn, ME Hn. ern crosshead piston rod 
fits (N. & W.) .............. 704* 
Hammers 
Blacksmith, Blacker Enginecring Co. . 470* 
Board drom Roler hearing heads for, 
Chambersburg Engineering Co. ` 345° 
Chioping, Cleveland Pneumatic Tool Со, 177 
High {тате guided rod, Chambersburgfi 
Engrg. Co. ed 54* 
Riveting, Ingersoll- Rand Co NOU 14320D47* 


Handling 


Dangerous articles (Car Dept. Officers" 
Assn.) . г Р 559 


Material, Buildings and facilities for 
(Pur. & Stores) 1420D145 
Train, , Equipment conditions | affecting 
СТЕ А od. s ag eae Se . S71 
Hanger, Door. Midland Co. 1490D91* 


Hanlon Locomotive Sander Co.. Sander 1420D31* 
Hanna Engineering Works, Car side riveter, 


with alloy steel frame 354* 
Haskell, B., Identifying freight саг brake 
lewersien Lu, Же гал. een od nte 290% 
Hauck Mfg. Co.. Fire kindler 345* 
Headlight 
Focusing device, Dressel Railway Lamp, 
& Signal Co. 14201)50 
Rust-proof locomotive, Sunbeam Electric 
Mfg. Co. 1420D107* 


Heat treatment of steel (Blacksmiths' Assn.) 517 
Heater 


Electric, Two-path, American. Саг & 
Foundry Co.. : 2.2... 120D42* 
Feedwater, J. S. Coffin, Tr.. Co. 1420D40* 


Rail motor car, Peter Smith Heater & 


Mfg. Co. . А 2 z 1490D156* 
Riil motor car. Vapor Car Heating 


Oo. . & roy 
Rivet. with dial control, 
& Fdry. Co. 
Sirocco unit, American Blower Corp. 


American Car 
1420D165* 
603* 


non-illustrated article or note; $ communication. 


1490D54* 
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Ra Bie, uc Wiese Oa coe НИ АИЫН 8 
EY iire attachment, Brown & Sharpe RE 
Hendey achine Со 324п. crank shaper 3337 
Hennessy, J. J.. Mechanical journal lubri- 
Сато iste E dd КАСЫ E oie e rs aec 1490D85* 
Henson, H. H. 
Planing a surface plate .... 2 oltre 460° 
Punch, Portable pneumatic ...... 108* 
Racks 
Air compressor repair . ........ S 98* 
Piston rod and boring bar .......... 224° 


Heywood- Wakefield Co., Reclining car seat 1490D93* 

Hildebrand, R., Diesel engines бог 1осо- 
motives о агу а а EST 79°, 

Hills-McCanna Со., Tool for installing bottom 


136° 


outlet valve |... ee eee 712* 
Hisey-Wolf Machine Co., Portable grinder 
and buffer oiio renere cha да eR 15° 
Hoecker, Wm, T. Securing crossheads to 
piston rods .... ... lisse sss 3301 
Hoist 
Electric transformer, Whiting Corp. 35&* 
One-ton air, Chicago Pneumatic Tool 
Co. ME 1420D49* 
Spur; -gear, with roller bearings, Union 
Mfg. Co. 344 


10-ton air motor, Ingersoll- Rand Со. 1490D95* 
Holder 
Cutter and reamer, Thompson Grinder 


Bah lea, AVENE EA PESTANA OIRA T 291° 
Floor- rack, Equipment Specialties Co. 
14900122° 
Tap, McCroskey Tool Corp. .......... 57° 
Holder-on, Hammer-type, Independent Pneu- 
matic Tool Со. ...................... 1490D93° 
Hollis, A. M., Tool for turning wood dowel 
"ORDEN 4627 
dm Allen" (D. & H.) ............. 439 
Horn, Air operated, Westinghouse Air Brake е 
ООРОО РАНИ 5s 
Horse) Fivelegged work о... 696* 
Hose, Fire 
Boxes (Colo. Sou.) .................. 638* 
Coupling ... 628^ 
Hose, Seven.ply molded steam ‘heat, ‘Gold Car 
Heating & Lighting Co. |. ; .1490D160* 
Hubar-Jones Corp., Oxyacetylene ‘plate cut- 
ting machine S51" 
Huff, B. J., Car shop efficiency 6138; (Car 
Dept. Officers’ Assn.) ............... . 629 
Hulson Grate Co., Tuyere-type grate 1420D35° 
Human relations problem, by R. V. Wright 
(Gen. Foreman's Assn.) E T ET 550 
шек Saw & Machine Co., Metal cut-off 3 
ой Ж уллы ad, Seer Ле PSPS Masters Pow ae adie ete el* 
Hunt. Spiller Mfg. Co. 
Brake drums, Motor coach .1420D108* 
Bushings, Piston valve, with diagonal 
bridges ......... des .1420D105* 
Rod bushings ..... ........... 1420036” 
Ї 
Ichler, Warren 
Drawing, Mechanical, and apprentice 
training ... id 17, 1701. 289% 
Shoe and wedge layouts. discussed ..... 703 


Illinois Central 
Aluminum car construction ......... 1490D66* 


Car, Air brake instruction . ....... 18° 
Machine tool use end p phieatom, by 
L. A. North (A. S з 643* 
Impact. Relation of, to ik construction 
494; 113i 
Independent Pneumatic Tool Co. 
Close-corner air drill |... ...... 1490D51* 


Grinders and sanders, Thor rotary 10800005. 
Grinders, Rotary, and sanders ...... 


Hammer-type holder-on ...... 1490193 
Tools, Electric ......... 1420D45* 
Wrench, Thor 71R 1420D166* 
Index orders meeste укыр уа tee ee RI mis 1$ 
Ingenuitv in the shop, Reward ng, ..481$, 6551 


Ingersoll Milling Machine Co., Cutter, Solid- 


shank inserted-tooth .................... 361* 
Ingersoll-Rand Co. 
Drill, Close-quarter |—-.............. 1490D87* 
Grinder, Portable rod .. ..... .1420D104* 
Hammers, Riveting 2 .............. 1420D47* 
Hoist, 19-ton air motor A ..1490D94* 
Innes, К. H., Handling dangerous articles 
(Car Dept. Officers’ Assn.) ............. 559 
Inspecting railway material, by J. C. Kava- 
nagh (Pur. & Stores) ............... 1420D148 
Inspection 
Locomotive ...... ........ 1278 
Method, Unusual ‘shop 5398 
Tank valve ................. 709t 
Locomotive, report 73° 
Rules (see Rules) 
System. Locomotive (N. N.H.&H.) 36* 
Value of individual, of nn dus еуел 6678 
Inspector, The Car .............0......... 658 


Insulating material, Heat, Pennrich & Co. .. 657 
Insulation for locomotives, Tuco Products 
CO c жалар ркы Ao OR RE Aan ce 1420D36 


* Illustrated article; § editorial, t short, 


viii 


ha: Rules (see Rules of Interchange) 

pride al joe Master Blacksmiths’ 
Assn. (see Blacksmiths’ Assn.) 

International Railway Fuel Assn. (see Fuel 
Assn. 


in the sho Rewarding: 
Inventive genius р, ing essi 
Iron workers, Buffalo Forge Co. .......... 293* 
Irving Iron Works, Railroad crossing slabs 
1420D59* 
Isothermos Corp. of America, Automatically И 
lubricated journal box ................ 20D39 
J 
Jacks 
Ball-bearing coach, Joyce-Cridland Co. . 294° 
For placing gas tanks under passenger " 
cars (Union Pac.) ...... . 278* 
Journal and frame-bolt, Clark Mfg. 
ONE ee at E ae heh te TAD Oi ta ane 1420054 
Motor- driven, for erecting shop ....... 528 
Smoke, for erecting shops (Japanese e 
Jackson: >). R., The locomotive front-end and 
fuel economy (Mo. Pac.) ............... 493* 
Jacobs Mfg. Co., Keyless chucks for drilling 
machines ........ шыгуы жк еглый pe 55* 


ames driving box, Machining and fitting up 32* 


ames, Tom, Cows, machines and bottlenecks 433* 
apanese railway shop kinks ............. 225* 
enkins Bros. 250-lb. globe and 'angle valves 
1420050* 
ПЕЕ John B." (D. & Н.) ............ 439 
ig for 
Drilling floating bushings (B. & A.) .. 284* 
Drilling piston and valve rods (C. of m" 
Expe diting locomotive repairs (Maine 
entral) oscar aA 651* 
Machining Walschaert valve links ..... 47* 
D s, Shop, (Tool Foremen's Assn.) ...... 586* 
ohnson, H. A., Safety appliances (Mech. 
Divi): o ыра ышы Fad eign DE 1490D113* 
Johnston Mfg. Co., Burner, Reverse blast oil 349* 
oint 
Flexible, application, Barco Mfg. Co. 355” 
Redesigned sleeve, Franklin Ry. Supply 
Со xir E EOTS 420D105* 
Jones & Lamson Machine Co., Chucking ere 
fit, Redesigned ......................... 58% 
Journal box i 
Automatically lubricated, Tsothermos 
Corp. of America ............... 1420D39* 
Engine truck, with special hub liner and 
сеПаг 222m ple dey e Da PS 1490D96 
Hot, eliminated on C RIAL pence eats 
Hot, problem ........................ ЙТ 
Oiling device, Ardco Mfg. Co. 71490080“ 
Mitt prs movable lateral liner (St. L. : 
Joyce-Cridland Co., Ball bearing coach jacks 294* 
K 
Kansas City Southern 
Safety work ......................... 125§ 
Tool room practices € 468* 
Kant-Rust Products Corp., Lubricating 
liquid. eA ру ee tite Жу ree 900160 
Каѕѕ, Р., Саг shop tools (Tool Poen 
Assn. MAP MEER АУК 586* 
Kavanagh, C. Inspecting railway material 
(Pur. & Stores) ........... 1420D148 


Kemp, J. L., Keeping the Atlantic type ‘loco- 
motive in quarter ... ...... 229 
Kempt, Bill, as a foreman . .423f. 529f. 6001, 655t 
Kent-Owens Machine Co., All-purpose iron 
and steel worker ...................... 233* 
Klasing Car Brake Co. 
Brake, Wheel type hand . .1420D62* 
Car, Demonstration and instruction. 1490D70* 
Kohler, Wm. G., Fire lighting device ...... §2* 


Kopp Glass, Inc., Blue fresnel ........... 417° 
Koppel Industrial Car & Equipment Co., Air 
UPEAT apna ng SEATS x 1490D67* 
Krupp, Fried, Co., Widia—A hard cutting 
alloy: vis saiQussat аан анаан 
Lacquers 
As timesavers с... ................ 4238 
Report on (Equip. Paint. Sec.) ........ 591 
Lagging 
Locomotive eee Products Co.) 1420D36 
Reclamation (B. & М.) ....... _...... 705* 
Lamp 
Double color-change classification, Dressel 

Ry Lamp & Signal Co. . ....1490D139 

Inspector's, Union Carbide Sales Co. 1420D58* 
Landis Machine Co. 

Die head for automatic screw machine 660* 

Forming and threading machine, Auto- 

Matic: neies nl TAA Ды. pà 14201)44* 
Grinder, Plain hydraulic gap T . 341+ 
Pointing and threading machine, Ашо: 

тас оо ииге 5 

Larkin Packer Co., Car wheel boring bars 291* 


Page numbers under 1,000 refer to the Railway Mechanical Enaincer: 


Lathe 
Center, Roller bearing, Snellex Mfg. Co. 355° 
For machining сава joint ba | and А 
- bushing (N. d wa и 707 
indles (see ndles 
Техторе drive Spin Boye & Emmes Ma- S 
chine Tool Co. ...................- 605 
Turret, Compound cross slide for, War- P 
ner & Swasey Co. ................. 350* 
Layden exhaust nozzle ........ 378 


Laying out shoes and wedges, by Warren 
IchleP. feces орао NO Mer Rae 703 
Lehigh Valley 


Arbor for turning hollow crank pins ... 112* 
Device for pulling in valve мра d a 404* 
Driling bolt holes in valve gear links 112* 
Material handling at Sayre car shops .. 21* 
Milling valve stem keyways ....... 46 
Een brake, Identifying, by B 
reight car brake, lentifying, by Я 
Haskell 2... cece seve Ret n 290% 
Starting PRR for Walschaert valve » 
gear (C. M. St. Р. & P.) 2. ...... 391 
Library, Railway mechanical, at Purdue ... 241f 
Life of 
All-steel freight cars ..... ooo 482 
American and British locomotives ..... 498 
Lift, Car wheel (C. R. I & P.) ........... 500° 


Lighting, Locomotive and car 


Developments . 
Report (Mech. Div. ). 
Standards ....... 
Lighting device, Locomotive fire, 
Kohler ................... 
Linde Air 
machine . 
Liner, Lateral, for journal box (St. L.S. Е.) 11° 
Lipetz, A. L., Attempts to increase steam 
ocomotive efficiency ..369$, 384*, 425$, 437* 
Ljungstrom locomotive . 389. 
Locating eccentric crank arms (B. & L. E.) 97* 
Locking crosshead pin nuts (L. & ХМ.) ..... 8 
Lock, Tension, for 2-in. steam-heat coupler, 
Vapor Car Heating Co. 149 


Products Co., 


Lock, Stay-Tite car, Automatic Car Lock e. 175* 
Locomotive 
Age limit of, Economic ..... ......... 383 
American and British, Relative merits 
IPIE 1838, 4238. 431 
Appliances exhibit ..... 0 ......... 142001 
British and American, Relative merits 
OE Sous Sag heed Sere р fps 183§, 423$, 431 
Coal burning, Pulverized, in ae 
by №. M. Trapnell ................. 6561 
Condition, 1924 s ox sra ret Nee ets 38 


Crossheads (see Crossheads) 
Defects, Federal, Elimination of (Gen. 
Foreman’s Assn.) ..839$, 554, 580 


Design 
B C's of Ne as 248§ 
2l construction (Mech. Div.) 142001265 
and fuel economy (А. Н. Bruce). 380° 
Tendency in freight ............. 
Diesel-Hildebrand —................ 79*, 155. 
Efficiency (see Efficiency) 
Electric (Mech. Div.) ..1490D3§, 1490012 
Freight 
Evolution ............... 2.0002... 382 
Revenue life of a ............ 383 
Front-end (see Front end) 
High pressure, built in Switzerland ... 432 
Inspection (see Inspection) 
Lighting (see Lighting) 
Maintenance 
Better, and less of it UR TERRE. 6128 
Electric (Virginian) . E шш. $ i 
E. A... EERTE agus ANA 
Modern, reduce repairs. : 3481 
Oil electric, design (Mech. Div.) 1420D130° 
Operation (see Operation) 
Orders in 1927 à 76* 
Performance of Texas {уре (Тех. & 
Рас.) ... 1490D128* 
Proportioning | modern 1845, 198*, 248$, 254* 
1420D3$, 1420D114§ 
"Rocket," Robert Stephenson's .. 6688 
Standards, A. R. A. od 676 
Still and Diesel-steam, “compared ...81*, 136* 
Stored serviceable ....... ..... sess 1838 
Tests (see Tests) 
Trucks (see Trucks) 
Turbine, Steam, report (Fuel Assn.) ... — 331* 
Turbo, development .. 387" 
Utilization . 3$. 1490D17*. 1420D65$ 
Locomotive Finished. Material со. БИП: ring 
Расі: ааа. рува А 1420D36* 


Locomotive Firebox Co. 
Firing-up tests of locomotives ёйїррей, 


with syphons .. 20D34* 
Syphons, Thermic, protect crown ae 
rom low water 1420D104* 
Locomotive Stoker Co., Stoker for hand-fired 
locomotives ....................... 1420D33* 
Locomotives 
0-8-0 type (B. EM) MEET 140* 
2-8-4 type (B. & М.) . 491* 
2-10-2 type. equipped with Martin water- 
circulating tables (Tex. & Pac.) А 488* 
2-10-4 type. Burlington |... ..... usn 427* 
4-6-0 type, Boston & Albany Р 678° 
4-6-2 type, Reading i ..1420D69 
46-2 type. with Caprotti valve gear 
(B.&:05* AW. eres .615*, 1420D12* 


non- illustrated article or note; f communication. 
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Locomotives—Continued. 


4-6-4 type, NEC EE EEE 1420D13* 
4-8-2 type (Репп.) ................. 1420016, 
4.8-2 type (№. Y. №. Н. & Н.) ........ 129° 
id type, n D т Еи 323, 
4-8-4 type, D. EME Slee A 

4.10-2 type, Baldwin у-у-у 1420D14* 
4-12-2 type, Union Pacific .......... 1420D16 
Auxiliary, Bethlehem (Penn) ........ 620* 


Class Lis, with Bethlehem auxiliary loco- 


motive (Penn) ..... nnn 620* 
Coal-burning, in Germany ............. 484* 
Electric (Penn) .................. 1420D17 
Gas-electric, Маск .................. 1420017 


High pressure, Schmidt .........--- 
Ljungstrom türbine nth gk Stash Be 389, PAM 
Qil- electric (N. C. 


“President Cleveland” В. & O. 615° 
Three-cylinder ( .N.H. & H) ... 129* 
Turbine, Ljungstrom ................. 543 

London, Midland & Scottish 
Enamel, Vitreous, for coach bodies .... 502% 
Li ungstrom turbine locomotive ... .... 543° 
ird class sleeping cars ............. 4181 
ur БИ runs 
and firing practice ............... 14901555 
con the С. R. 1. & Р................. 
The general foremen's contribution to, 
by W. С. Black .................... 552 
Loss and damage to freight, by Jos. Marshall 
(Pur. & Stores) .................... 14200148 
Louisville & Nashville 

Locking crosshead pin nuts, by W. T. 

реак i ee а nda pte PES 628* 
Wrench, Combination, for car repairer 144° 

Lubricating 

Devices, Journal ..1420D1138 

Liquid, Kant-Rust "Products Corp. ..1490D160 


Lubrication of 
cars 
as approved by А. R. A. 676 
Report (Mech. pee 1490D1618, 14900181* 
Engine trucks 3708 


Locomotives (Mech. Div) ...... `7 1490010 
Lubricator . 
Mechanical journal. J. J. Hennessy 1490D85* 
Mechanical hydrostatic cylinder, Ohio 
Injector Со. ..... 2. eee 1420D41* 


Lufkin Rule Co., Ra ne reading micrometers 240° 
Lyon Metallic Mfg. ‚ Tool stand and shop 
"desk: Lugo serrer ИИ MISI 359 
M 
Machine equipment and саг shop effi- 
CienCy sg he en don : 6138, 629 
Machine for showing action. of. ‘couplers, 
Symington Со, ...................... 1490D82* 
Machine tool 
Adaptability |... sess .... 1268 
Equipment, Railroad shops and ........ 2t 
Fundamentals . 540$ 
Maintenance and selection (C. C. C. & 

SUC РООНУ aet tto vss 3038, 307* 
Perfect the, Нер. ц 
Purchasing 

Ву the railroads Jie pans Кайл 305 

Do you get what you want 248$ 

Methods discussed by сх- -salesman 304%, 317° 
Rake and clearance (Tool Foremen's 

А) lo wits niet 587* 
Records 

Performance ...... 248$ 

Service ....... 185 
Refinements. Sm 3408 
Selection (W hite Co.) .......... 304$, 312* 

Machine tools 
Boring and drilling machine, Horizontal, 

Giddings & Lewis Machine Tool Co. 714* 
Boring machine, Two-spindle rod, Niles 

Tool Works Co. 475* 
Boring, Car wheel, and huh. facing ma- 

chine, Southwark Fdry. & Mach. Co. 232° 
Drills, Electric, Standard Electrical Tool 

Co. oua ea CN 240* 
Grinder. ‘Angle plate parallel, Standard 

Electrical Tool € 360* 
Grinder, Ball on ‘Standard Elec- 

trical Tool Co... ; и 56* 
prinder Cutter and reamer, Greenfield 

Tap & ше Corp. riwan 13429 

Grinder, Face, Redesigned, Bridgeport 

Safety Emery Wheel Co. $ 57* 
Grinder, Cutter and tool, Gallmeyer & 

Livingston Co... . 360* 
Grinders, Floor, Cincinnati Electrical 

Tool Со. .... 239° 
Grinder, Floor, Standard Electrical Tool 

M 361° 
Grinder. Plain, Brown & Sharpe. Mfg. 
Р " pu 356* 
Grinder, ` Plain hydraulic gap, Landis 

Tool Co. К . 341” 
Grinding and ‘snagging machine, U. S. 

Electrical Tool Co. . 8533* 
Lathe, Axle. with oil gear feed, Consoli- 

dated Machine Tool Corp. 238* 
Lathe, Car wheel, for handling roller- 

bearing wheel sets, Niles Tool Works 659* 

* Tlustrated article; $ editorial, f short. 


RAILWAY 


Machine tools -Continued. ; 
Lathe, Heavy type turret, Acme Machine 

ool Co. . 2 

Lathe, 42-in. engine, Niles Tool Works 234° 


Lathe, 90-in. axle (Niles Tool Works voi 

n» ERE NEN 01° 
Lathe. Engine, Xm boring à 

Niles Tool Works Co. 472° 


Lathe, 30-in., Monarch Machine Tool Со. 415* 
Lathe, Turret, for bar and chuck work, 
Gisholt Machine Co. ............... 173* 
Miller, Journal bearing, Morton Mfg. 
Co. 1420D42* 


Miller, 64-in. shy 60-in. planer type, We 


Sellers & Co. ................ eee 710° 
Miller, Vertical spindle, Brown & Sharpe 

Mig Cos ices nou ick aid ores 713° 
Milling machine with dual feed control, 

Brown & Sharpe Mfg. Co. ...... 171* 
Milling machines, Universal and plain, 

Brown_& Sharpe Mfg. Co. ШЕМ 
Planer, Draw-cut, Morton Mfg. Co. 1420D32* 
Saw, Electric hand, Wappat Gear Works 602° 
Saw, Metal cut-off, Hunter Saw & Ma- 

chine C0. tous sos xoxo 361* 
San Portable band, DeWalt Products r 

T 6 

Saw. Portable hand, Wodack Electric 

Tool Corp. A . . .. ........... 293* 
Saw, Safety, Crowe Mfg. Corp. . 1420D55* 
Saw, Shear-cut production, Racine Tool 

& Machine Co. 237* 
Saw, Tilting arbor. miter, Oliver Ма. 

ehitiery С. 2 us аг 172* 
Shaper, 32in. crank, Hendey "Machine ait 
Shaper, 32-in. draw-cut, Morton Mfg. 


Shaper, 36-i in.. "Cincinnati Shaper Co. 
Machine tools, More modern, needed . .. 247 
Machine tools, Use and application of, by 


Northen: о 20 bis LP ОКУЫ: 643° 
Machining Pus wile ‘ball joint 'and bush. 
ing (N. NI КАДА кък» ИЕС e 707* 
Маск екы Motor Со. 
Car, single-unit motor А 1490028" 
Gas-electric unit for rail cars . 225i 
Locomotive, gas-electric .... 1420D17 
Maffei turbo-locomotive ................... 3 
Maine Central 
Grease cutting machine. ..... ....... 283* 
Repairs, Air Brake, at Waterville ..... 463° 
Tools, Small, developed at Waterville .. 651° 
Wood mill at Waterville .............. 209° 
Maintenance, Car 
Costs (S. О. Dunn) ................. E 


Report on (Т. Е. А.) ................. 
Tank? eov лн Мард 4141, 2091 
To reduce terminal and transit delays 

(Car Dept. Officers’ Assn.) 


Maintenance, Locomotive 


Report оп (T. E. A.) ................. 


What about ....................... 1420D63l 
Malcom, V. T., Metals for high temperatures 
and pressures .......................... 
Management: What’s the answer to this? 


2901 

Manual, Wheel and axle . "74900124855 14900132 
Manufacturing 

Material (Pur. & Stores) ........... 1490D38 


S in railway shops ........ 104*, 163* 
магы J., Prevention of loss and damage 
to freight ......................... 1420D148 

Marshall” W. C., Dinin cars with electrical 

refrigeration (C. M. St. P. & P) ........ 273* 
Martin, Livingston, Handling car repair bills 452° 
Martin water circulating and steam generat- 

ing tables (Tex. & Pac.) Wr MENU 488* 
Master Boiler Makers' Assn. (see Boiler 

Makers' Assn.) 
Master Car Builders’ and Supervisors’ Assn. 


482$, 557, 6128, 629 


Mat, Spun glass retainer, Gould Storage 
Battery Со. ........................ 1420D166 
Material 
Classification (Pur. & Stores) ...... 1420D101 
Control of, and supplies гейшгешеши 
(Pur. & Stores) 2. 2. s... 420D142* 
Delivery (Pur. & Stores) 1420D160*, 11200152 
Handling and car shop efficiency ...613§, 629 
Matthews, W. N., Corp., Air unit for spray 
painting ooo игиси DERI ID ee ur 
McClellan firebox .......... . 129%, 437 
McCrosky тро со 
Neva Step" our- point .............. 659* 
Neva Stop pm platé oues 119* 
ap holder .......................... 57* 
месар ag J., Deflection test clamps ... 442* 
Donnell, James 
Braking power for freight cars, Re- 
vision of ........ ази белес дд eee 231f 
Interpretation 25 of Rule 17 .. 4141 
Shock absorption qualities of arch bar 
trucks ЖООЛУ ЛЕ а ала mg 113} 
Substituting wrought iron for cast steel 
YOkéS о ае на Dan ha Ta oaa 48% 
Tank car maintenance ................ 7091 
Testing air brakes .................... 4711 
Wheels, Car, Removing condemned .... 338 
McKelligon, A. S., Address by (Pur. & 
Stores) .... semel c A wae ee жуш .1420D94 
McKnight, ` Charles, Nickel steel for locomo- 
tive boilers ......_..................... 193° 
McLanahan, Allen, Electric locomotive main- 
tenance on Virginian ................... 109* 
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McManamy, Frank 


Address (T. E. A.) Te . 564 
Address by (Mech. Div.) ....... ..1420D119 
At the convention ........... ..1490D56$ 


MeMillan, C., Combination wrench for car 
repairer (L. & ? 


McNamara, P., Device for placing gas tanks 


under passenger cars .................... 278* 
Mechanical department progress ..... Sr gs 481$ 
Mechanical enginecring tace Engineering) 
Meetings, Foremen's (C. & №. W.) ........ 150 
Metal, New, for cutting tools ............. 6674 
Metals for high temperatures and Pressure . _ 66% 
Meter, Gasoline, 5. F. Bowser Co. ..... 420D108* 


Micrometers 
Blade- and disk алуп types, Brown: & 
Renee Mfg. Я 
Rapid reading, Lufkin Rule Co. 
ular, Brown & Sharpe Mfg. . 475 
Midian Co., Door hanger ............. 1490D91* 

Milburn, Alexander, Co. 

Regulator, Super-Master gas ........ 1490D94* 


Torch, Combination cutting and welding 172° 
Welding and cutting torch ........ .1420D42* 
Mileage, Car, How to get greater, by E. J. 
Robertson (Gen. Foreman's Assn.) ....... 553 
М; Spiral steel end, Brown & Sharpe Mfg. Sans 
Miller E A., Machining shoes and wedges on sae 
W рапе шд GN Cor won oe О 
Miller, "Henry, Address by (Car Dept. Offi- 
cers Assn.) 20... ee ee 557 
Mian W. R., The tooling makes the 
таспен cca ECE 4701 
Milling "head, Internal, for thread millers, 
Pratt & Whitney Co: узек еу зу рй cee EY 657* 
Milling machines (see “Machine Tools) 
Missouri-Kansas-Texas 
Cleaning passenger car equipment Е 85* 
Filling grease holes of floating bushings 169* 
Missouri Pacific 


Locomotive front-end and fuel economy 493° 
Trucks, Tender, double power 
Mobile & Ohio gas-electric car and trailer 1490D28* 
Monarch Machine Тоо! Co. 


Lathe spindles, Roller bearing ......... 117* 
Lathe, 30-іп. ... 415° 
Morris, J. S., How to get terminal improve- / 
Morris; W. W., A dollar for supplies. (Pur. & 
Stores) .............. 1490D36 
Morrison, I. G., Manufacture of | conerete 
products (Pur. & Stores) .... 20D153 
Morton Mfg. Co. 
Miller, journal bearing . .1420D42* 
Planer, Draw-cut ....... К 1420062: 
Shaper, 32.in. draw-cut ees Сыа? 
Suggestion system ........ 1490D51 
Motion work, Spring rigging and ‘(Chicago 
& Alten) che es Phe ieee ka buceo 
Motor coach 
Exhibit at Atlantic City ........... 1490D123 
Maintenance important ............ 1420D63$ 


Transmissions .................... 1420D166 


Systems, Growth in .. ............ 1420D2§ 
Ventilating system, Consolidated Car- 
Wee со ае white 11* 
ith inside ge space, ite 
Coi s hares e ое: К Mit coos iets 420D111* 
Motor rail cars (see Rail motor cars) 
Motor transport equipment, Improvement 1134 


Educational possibilities 


20D1148 
Mule, Shop, for moving car wheels (U. E 563* 


N 


National Brake Co., Peacock No. 420 hand 
NET A ER ASL РНЫ УА ИНЕ 1490D92* 

National Lock Washer Co., Passenger car 
window ..................._........ 1490D160 

National Malleable & Steel Castings Co., 
Flangeless center plate ............... 1490D88* 

National Ry. Appliance Co. 

Drive, Light weight, for buses ..... 1490D157 
Generator shock absorbers 1490D122 


Neva-Stop face plate, McCrosky Tool Cire 119* 
New York Air Brake Co., Blow valve for 
cleaning and repair work ............... 604* 
New York Central 
Car, Automobile ................... 1490D71 
Gas-electric cars ................... 1490D27* 
Locomotive, Hudson type ........... 1420D13* 
Rail cars, Gas-electric unit for ....... 250* 
Locomotive, Oilelectric ............ 1420D17* 
New York, Chicago & St. Louis 
Paint shop at Nashville ............... 447* 
Repairs, Hopper car, at Frankfort ...... 27* 
New York, New Haven & Hartford 
Inspection system, Locomotive ..... " 36" 
Machine for rolling car journals .. 503* 
Rebuilding redesigned box cars ... .... 89* 
Repairing tubes at Readville ........... 218* 
Smokebox, Bean ..................... 129* 
Stopping distances of trains, Calculating, 
by С. E. Terwilliger ................ 
Three cylinder locomotives . 129* 
Nichols, Geo. P., & Bro., Brake- cylinder 
bleedet^ ушы шуакка oe bedi tone 1490D81* 


Niles Tool Works Co. 


Boring machine, Two-spindle rod 
Drill, Right Line radial 


non-illustrated article or note; 1 communication. 
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Niles Tool Works Co.—Continued. 
Lathe, Engine, with boring attachment .. 472* 
Lathe, 42-in. engine 5972 
Lathe, 90-іп. axle 
Lathe, Car wheel; for handling roller- 

bearing wheel sets .................. 
Press, 100-ton bushing .. 


Quartering machine, 90-in. ....... 115° 
Norfolk & Portsmouth Belt Line 
Cap, Grease cup, for running repairs .. 383° 
Press, тюр -made bushing ............ 282° 
North, . Machine tool use and applica- 
tion G. SOMS а se qu davit 643° 


North American Despatch refrigerator car 1490D67° 
North West Air Brake Club 


Wi le valve union gasket ............. 324 
elding pipe by ovyacetylene росы .. 328 
Nord Front-end blower, T-Z Railway 
Equipment Co. ......... .1420D48* 
Nozzle, Layden exhaust ... .. 378° 
Norfolk & Western 
Analysis of design of crosshead guides .. 681* 
haser grinding at Roanoke .......... 706* 
Grinding crosshead piston rod fits ...... 704° 


Machining articulating ball joint and 
bushing о Cn pice Mas 707° 


Oakite Products, Inq. Cleaning driving 
wheels. itu ese i en 354 
Oelkers, A. H., Application of cross-head 
pins (St. L-S.F.) ...................... 262* 
ger, C. E., Psychology applied to store- 
keeping (Pur. & Stores) ............ 1420D135 
ers, Supply, and the railway situation, 
зу ishton (Pur. & Stores)...1420D92 
Ohio Brass Co. Tomlinson tight lock 
couple£: 2 ak yew So uke кышны аы 1420D60° 
Ohio Injector Co. 
Lubricator, Mechanical-hydrostatic 
cylinder .......... 1420D41* 
Oiler, Rail and flange 1490D51 
Oil burner( see Burner) vis 
Oiler, Flange 
Rail and (Ohio Injector Co.) ...... тарз. 
Gravity feed (J. С. Burford) ......... 292 
Oiling device, Car journal, Ardco Mfg. 
Spe И Ne ac dag o ng Oe HL DIU SETA 1490D80* 
O. К. Тоо1 Со. 
Cutters, Inserted blade milling .... 237* 
Shankless tool bits and holders ..... .1420D31* 
Oliver Machinery Co. 
Tilting arbor miter saw ............... 172* 
Operation, Locomotive 
Keeping the Atlantic type in quarter, b: 
J-L. Kemp oe a ak erof a J 29 
Long runs 
and the general foreman (Gen. Foremen's 
$81.) oos c eese daa РҮЧ 53 
оп the С. Н.1.&Р................... 607 
Still and Diesel-steam compared ...81°, 136” 


Organization, Office methods and (Pur. 


P 


Pack, A. G.: 
Address | (Mech. Div.) 1490ре 
(Т. Е. А.) 


Packing : 


Handling reclaimed (C. of N. J.) .1490D161§ 
pur ring (Locomotive Finished Material 
Vido s eleme e AUS ete e E eee 1420D36* 

Packing т ring, Triple valve, Westinghouse Air 

rake Co. oain neneiia „еюл 1490р76° 
Раке, J. E., Air brake shop devices (А. 

че зи Кайырды е Се рер» te pd aoe 650° 
Paint 

exhaust system, DeVilbiss Со. ........ 474° 


for mean ic and other surfaces, Subox, 


A x SU RUE ute Yd. rice Pole 23 
Maintenance of, at terminals (Equip. 
paint. Sec.) ....................... 598° 
Painting 
Equi ment (Equip. Paint. Sec.) ... .... 597 
Finishes (Equip. Paint. Sec.) . .. 591 
Locomotives at terminals .... 598* 
Operations on the N. C. & St. 447* 
Painting, Spray, box car siding 94* 
Passenger cars at terminals ... 598 
Progress in equipment ... 5408 
Spray-gun method of ...... 4238 
Spray, outfit, DeVilbiss С 420D54* 
Parker, H. H. 
Ca Grease cup, for running repairs 
EN. E P В. Та escis ER 
Press, S iade bushing PPE E 282* 
Pedestal, Brake valve, Westinghouse Air 
Brake’ Co: Mer ERUPTIONE 1420D38* 


Pennrich & Co., A heat insulating material 657 


* Illustrated article; $ editorial, t short, 


х 

Pennsylvania 
Cars, Gas-electric .................. 1490D27* 
Locomotive, Electric ............... 1420&17* 
ive, 4-8-2 type .............. 1540016 
Order for steel cars .................. 658 
Protecting gas cylinders .............. 457* 
School, Apprentice, at Columbus ...... 624* 

T of 


ethlehem auxiliary locomotive 620° 

Pere Marquette, Reclamation on the (Black. 
smiths’ Assn.) .. 

Piecework method of wage payment ........ 6131 

Pin, Crosshead, application (St. T -S. F.) 262° 

Pipe, Exhaust, Vi oco Railway Equipment 1490D51° 

Piston ot piston wing spreader, Feed valve 
(A. L.) 


Piston rods, Connecting, to crossheads . . 
Pit, Cinder, at terminals .............. 490D98 
Pittsburgh Air Brake Club, Relation of the 


Pi (air brawe, i slack action 0. A 443 
ittsburg! tee гу гр., ч пе е 
center-bearing bolster © ........... 1490D121* 
Planing a surface plate et ita €——— 46* 
Plate, Face, McCrosky Tool Cor 119 
Plate, Flangeless center, National. Я & 
Steel Castings Co. .... 90D88* 
Plugs, Boiler wash-out and arch- tube, т. 2 
Railway Equipment Со... ...... 1490D54* 
Piunging speeds in quenching operations, by 
ercy J. Haler ............. ...... 99* 
Pointing and threading machine, Landis 
Palin ae Се. но сазы 0* 
isher, Hercules pneumatic, Buckeye Po 
P able a оо Се. ы Aha i 1490D95* 
o torekeeping on termina pro: 
perties (Pur. & Stores) .......... 420D102 
Poor, Frederic H., Gasoline tractor with io! ft. še 


Potter, A. 4 Railroad power plants à and ine 
se о er 
MR Ро" 1420021144, 14200125 


Powell, L. R., Jr., The purchases and stores 
problem. dba! Ё Stores) .............. 1420D90 


Power plants 


ine terminal ........... ..1420D63§ 
Engine q! and the purchase of power, 
аў А. А. Potter ........ per 420D114§ 
(Mech. Divi) cuu co sen 14200125 
Stationary (Fuel Assn.) 330 


Pratt & Whitney Aircraft Co., ` Nine- cylinder, 


air-cooled aeroplane engine ............ 20D58* 

PE & МЕТЕ . 
Borer, Small jig ..... ove 2 
Internal milline head for geai millers 657° 
"President Cleveland” (B. & О) . ....... 615* 
Ргезз 

А shop-made bushing (N. & P. B. IL.) 282* 
for strai htening er car doors ...... 692° 
100-ton bushing, bopper Tool Works 533% 
ЗА B straightening flat material mer 

Trimming, with steel side frames, 
mbersburg Engineering Co. 715* 

Wheel, 3-cyl. locomotive, hambersburg 
Engineering Co. . 115* 
Prices for labor and materials (Mech. Di ор 
54 

Pricing, Unit, of materials (Pur. & Stores) 
1390D41* 

Priebe, H. C., Relation of зева to truck 

construction ...............00 6. sess 491 
Printing, Station supplies “and (Pur. & 

Stores) ici ie ha es Sese ens 1420D157* 
Production, Staybolt, in railway shops .. . 163° 
Progresive repair system (see Repair sys- 

tems Rust Akae at e AMA 
Prosperity, The railways and national, by W. " 

Besler (Pur. & Stores) 1420D87* 
P Thos., & Son, Widia—A hard cutting sei 
Psy Anis applied to storekeeping, by C. Е. 

esch heer үрне & Stores) T 1420D135 

Pump, Fuel, for "Diesel engines, Robt. Bosch 

Magneto Co. ЖАНАМ 1420D110* 
Pumping equipment for fueling . motor cars, 

Bowser & Co. ...... 9* 
Punch and shear, combination, Cleveland 
Punch & Shear Works Co. .......... 119* 
Punch, Portable pneumatic ( Sou.) ..... 108* 
Purcell, John, Operation of the steam loc 
motive ................. 142001146, 15200120 
Purchases and stores problem, The, by І. К. 
Powell, Jr. (Pur. Stores) .......... 1420D90 
Purdue tests: 
Draft gear (Mech. Div.) .1499D97§, 1190D118 
Power brake ......-... cee rere 1490D123$ 
Quartering machine, 90-in.,  Niles-Bement- 
Band: Со. экее bid Sasa ah aaa D eh ae 115* 
Quenching methods, by Percy J. Haler ... 99* 
Question box Teport (Car Dept. Officers’ 
ssn а Бе йене, ме Мы RARE Or Wed e, Se - 
Quotas, Setting, in car department work . 1845 
Rack А d 
Air compressor repair (Sou.) 98* 

All metal for piston rods and. boring 
bars (Sou) ............. ........ 224* 
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INDEX 


Rack-—- Continued. 
for drawings, tracings, etc., Globe- 


Wernicke Co. ................. 118* 
Spring в torage, locomotive (D. & р.) 704 
otor and reservoir (С. of Š. J.) 283° 
Throttle valve grinding ..... ........ 519* 
Tool, catch-all ....................... 45* 
Tool, for blacksmiths ............ 103°, 169* 
Rail motor cars 
Brill gas-electric (N. Y.C.) |... 1490D26* 
Control devices, Satay” for, Weti ting- 
house Air Brake Co. .... "1490D159° 
Electro-Motive .................... 1490D28* 
favored by executives .. ......... 1490D63 
Gas-electric unit for (Mack) ....... 250* 
Gas-electric, №. Y. С. ............ 1490D27* 
Heavy, Why build .... ...... ...1490098& 
Маск International га ...1490D28* 
Mack single-unit ...... ..1490D28* 
Orders 1927 ..... : = 76” 
Report on (Mech. Div) . + 14200121 
Standardization ........ ..... 114200114 
Trend in, indicated ..... Ў 109001013 
Railroad, The, today and yesterday, by J. 
Waterman (Pur. & Stores) . Ha20Dsi 


Railway Car Department Officers’ Assn. (see 
Master Car Builders’ and Supervisors’ Assn.) 
Railway situation, The general, by S. O. 
Dunn уу srg he rester ole e ОИЕ 30 
Railway Supply Manufacturers, Ass: 
m : 142005, 1490060* 
Railva wan The, and national "prosperitr 
. G. Besler (Pur. & Stores) : 20D87* 
Ratchet, Hand brake, Union Ry. epee 


ЕЕ 1490083 
Ratios, стон and boiler 
198°, 2485, 254* 1420D3, 1420D1148 
Ratio, к саг braking, Standardizing 


(Air Brake Assn.) |... ............. 5° 
Rattek, F., In defense of the slotter ........ 6551 
Reading 

Car, Depressed center flat .......... 1490D70* 
Locomotive, 4-6-2 type ............ 1420D69 


Reamer, (General-purpose expansion, Foster 
Johnson Reamer Co. .......... ...... 
Reaming hell yokes and frames (Cen. of Ga.) 258. 
Reaming tools, Special (Maine Central) 651° 
Reasor, С. K., Consignment stocks (Pur. 
Stores) eode ios use heh РЕ god 1490D43 
Rebuilding 
redesigned box cars (N. Y. N. Н. & H.) 89° 
wood box cars with steel .............. 66$ 
Reclaimed material used іп саг repairs 
(N. Y. C & SL L) sss 27* 
Reclamation 
and scrap handling (Pun, & Stores) 1420D155* 
Car, Freight ...... 2471 
discussion, by N. р. W right (Black: 
smiths’ Assn.) ..... 
Lagging, on the B. & М 
Reel, Hand brake chain . 
Refrigerating арр paratus, lise acl a 152° 
Refrigeration, Electrical (С. М. Se. а P) 273° 
Regulator, Super- Мане: с еше. Mil- 
burn Co. ...... 25 1490D94* 
Rehíuss, Louis A. "Proposed watertube 
boiler 00.0... 68 141 
Rehfuss, W. C., Forging furnaces operated 
with powdered coal ..................... 279° 
Repair bills (see Bills) .................. 
Repairs, Car 
Classification. of 
by W. E. Dunham (Gen. Foremen's 


Assn.) cuu lev REIR XS 554 
on the B. & О. .. ............ 688 
Cost of freight M ERE MA 1§, 126$ 
Draft gear condition and .. '1490D1618 
Freight, cost of . 18, 1266 
Grand Trunk W estern, ‘at Port Huron .. 683* 
Hepper, at Frankfort (N. Y. C. & St. А 
Progressive system ‘of (Nickel Plate) .. 27* 
Special (Western Union) ............ 509* 
Spot avert of 
on the B. & О. ................ 396* 
requires adequate handling самі. 
ment . 4900555 
System of scheduling | at "Chicago (C& jasi 
Truck, Bench height of facilities for .... 540$ 
Wheel 
on the C. of Ga. 0.0.0.00... 445* 
on the CC.C. & St. L............. 204* 
Repairs, Locomotive 
Air brake (Maine Central) .. КОЛО Ым 
Chicago & Alton at Bloomington . . 697° 
Guide, for Duplex stoker slides . ...... 708 
Leaf, spring ......0...0. „зз еек» 156 
Reduced by modern locomotives 481% 
Spot system of (С. В. R. of N. 1) 158*, 2478 
Spring (Blacksmiths’ Assn.) . . $72* 
'Truck Bench height facilities for .. $408 
Tube, at Readville (N. Y. N. H. & Н.) 218° 
Valve and valve ЗЕ ы ae 458° 


Repair work, Motor coach, at outside 'shops1490D1$3 
Reseating tools, Governor steam valve, Foster 
Johnson Reamer Co. . .659* 


Reservoirs, Maine (Air Brake Assn. ) е 324 
Resolutions committee (Mech. Div.) ....1490D184 
Reverse gear (see Gear, Reverse) ... 

Rewarding ingenuity in the shop .. 4818, 685% 
Ringer, Bell, Ardeo Mfg. Со. ......... 14290D38* 


non-illustrated article or note; { communication. 


those over 1,000 to the Daily Railway Age. 
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Rivet heater (see Heater) 
Riveter, Car side, with alloy steel frame, 


Hanna Engr| Works .................- 54° 
Robertson, D. D: b. dmpreving wooden passen- 
ger cars (C. I РЕ x9 nett uM $06° 


Robertson, E. J. 


Draft gear inspection expense justified 231% 
How to get greater car mileage (Gen. 


Foreman’s Assn.) ................. 553 
Robinson Connector Co. 
Connector, Pin-and-funnel .......... 1420D49* 
Connector with an automatic lock ....1490D89* 
Robinson, Frank, Testing air brakes ........ 290 
ресс; Robert Stephenson's ............ 668$ 
Roesch, F. н ends, grates and ash- 
pans MET CEM AD Улуу ае В, 625° 
кос es. ү mabe crosshead ....1420D33* 
ег, Flue, J Ryerson & Son ....1420D48* 
stock, ‘Automotive (Mech. Div.) . 14200121 


Ronin lexible all-steel car, Chicago- Cleveland 


Car Roo fing Co. ааз sem e 1490D96* 
Rooksby, E. e. + & Co. Reduction gear for 
boring bars ..  . ............... 1420 


Rubber grip tor ‘rivet bucker- D ........... 


Rules, Loading 


Booksize .... ......... ... 5418, 600% 
Report (Mech. 
149001258 1490D142*, 1490D163? 
Rules, Locomotive inspection .......... ‘2898, 3382 
Rules of Interchange 
Applying the A. R. A., by A. M. Orr .. 261 


lls, Car repair (B. & О) 52° 
Effective dates extended 2411 

тп retation 25 of Rule 17 by James 
onnell« | lok Au eas 4141 
pa on Rule 17. ........... 111? 
ebuilt car rule (No. 112) .......... 2411 

тї and discussion (Car Dept. 
fficers’ Assn.) 634 
Report (Mech. Div.) ...1490D124§, 1490D133 

Removing condemned wheels ....... 170, 33 

Yokes, Substituting wrought iron ior pn 

eeh 2er лед ые aa aas t, 49%, 67% 


Rule, А В. R., prohibits wood ar int 606+ 
Rules, Store department book of (Pur. & 
Stores) 1420D96 
Russell, Edward, Heating and ventilation "ef 
passenger cars (A. S. M. E) ..... 8* 
Ryerson-Kling еп roll, Enlarged 118° 
Ryerson, Jos. T., & Son, Flue roller . 1420D48* 


S 
Дайе, Е. W. t prevention, ease ...... 338% 


Carrow, А МЕ) ККИ e eina 
Safety Car нм Е ОИ Co., Iceless 


refrigerator car ........................ 152° 
Safety 
control for gas rail cars, Westingliouse 
Air Brake Co... ...... ....... 490D159* 


work, Persistence in .................. 
“Safety first” blue Йа ds ОТОО 457° 
St. Louis Air Brake Club, Yard compres- 
sed air plants... 
St. Louis-San Francisco 
Journal box with removable lateral lined 11° 


rules and practices. (Pur. & Stores) . EE 


ins, Crosshead, Application .. ...... 262* 
Salesman, Ex- machine tool, speaks his mind 
4$, 317° 
Salmon, W., Mächining locomotive kin 
rings (C. St. M. & 0.) . Bi кзы 520* 
Sand drying at Incomottve terminals ... 1420D118§ 
Sand trap (see Trap) ............... : 
Sander 
Hanlon locomotive .. ....... 1420D31* 
Hercules pneumatic, Вискеуе Portable 
Tool Co. . 90D95* 
Rotary, Independent Pneumatic Tool А 
i. 3s* 
Ther. Натан ‘Pneumatic Tool Co. 1420D104* 
Sanding tool, Electric disc, United States 
Tool Co. ... ..... 
Sargent Co., Automatic electrical ‘switching 
instrument... ....ф.......... 420D107* 
Saw (see Machine Tools) 
Saw. Bench, Ball bearing, American Saw 
Mill Machy. Co...) sasssa rra bai ч» 51» 


Saw, Rip, for car repair yard ee; .. $638* 
Schedule саг repairs between rebuilding 


neriods,, by T. W. Demarest ......... 3t 
Scheduling system. ` Passenger car, at Chi- 

сако (C А) E reti oerte PS Vra 45° 
Schmidt high- -pressure locomotive .......... 670° 
Schofeld. W C.. Steel and its treatment 

( Blacksmiths’ Assn.) 513 
School, Apprentice, at Columbus (Penn.) . 624* 


“Scott, Highball” 
Catalogue expert ...... 
Disorganizing the shop 
Ex-machine tool salesman 
.Tonl, The general-purpose .. 
Scott. J. J. E. Tractor for bandling 


wheels 


deve throni d 4 208" 
Scvllin Pel 'Co.. 70-ton truck frame ...1490D86* 
Scully Steel & Iron Co., Boring and turn- 
ing bars for lathes ............... e. b6z* 
Searles, J. B. 
Craft consciousness a6 655% 
Interpretation 25, Rule 17 ........ л. 4141 


* Illustrated article; $ editorial, t short. 
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i 7 i Shop K —- t 1. 
sar раве 2. в с н с. for beating Фаг ...... 403° 
Sellers, Wm., & Co., 64-in. by 60-in. plainer ool for: straighteni in car parts, 
type тїПєг_..........................-. 710* D.&R LA ifs; turning wood 
Separator, Compressed Air, applications, dowel pins бк we MEAE: 462* 
mith-Montoe Co. .......... o loose 354* Toolholders and Мн pits Куз.) 226* 
Setting Walschaert valve gear (C. & A.) . 701* Toolholder used when planing shces and 
Shear, Power, for cutting sheet metal (Union wedges, E. A. Miller . . 4 
PàáciBe) а es epo Esc I ЖАЗ 278* Tool post and chuck, for machining pack- 
Shed for storing box car doors ............ 22° ing rings (C. St. . & О. А -520% 
Shield, Protective, for a wheel lathe ..... 469° Tractor for bandling car wheels (U.P.) 208 
Shock absorbers (see Absorbers, Shock) Trestles, Light steel, aid in welding (D: 
Shock absorption qualities of arch bar trucks, in yy che OM НА ы .. 46° 
by aimes McDonnell.............. ..... 113% Truck, Jack, for applying draft ears... 403° 
Shoe and wedge layouts discussed, by Warren 201 Trucks for handling car material (L.V.) 21° 
EE ho ci hp CON OOM Sta EU a elding: 
Shop equipment (see Equipment) center sill ende (5: MONI his me 
Shop Kinks collars on axles 
tt l 
Anchor for a turnbuckle (D. А R. G. W) 88" lu cci for cutting Ane Иш (Соо. ш 
Arbor for turning hollow crank pins Wrenc ‘Combination fo: car repairer 
(I Wi) aeu E T НАК НИГИ 112* Я о р аЙ А 144° 
Attachment for grinding ball.seat end № 
mills (Maine Central) .............. 653° Shops, Car ў 
все. Portable work, for machinist ... 563° В. & O., Layout of 396 
device for boiler shop . ...... 108* C. C. C. & St. L. wheel shop à at Beech 
ee | бог carrying nuts and washers .. 689° Grove Ad 204* 
Boring tools for feedwater heater job Efficiency (See Efficiency). 
(Maine Central) .................. 651* Maine -C Central wood mill at Water- S00: 
uck ville. e S 
Ber vertical riveting (D. & H.) 208° Material handling facilities at ` Sayre, 2 
S PE for riveter 2... 88* (L. x 21° 
lor removin me from brake N.C. & "St. L. Paint shop at Nashville 447% 
cylinders (Union R. R) ..... 505° N. Y. E & St. L. layout at Frankfort .. 27 
Вока for он “bulges, des c. ^ ү. Н. &} Improvements at 
аа BOREAS 56° New Haven Micra жогы 91* 
Burnishing machine, Car journal N. Paint shop layout (Equip. Paint. Se). 593* 
VA 503* Western Union, at Chattanooga ...... 509* 
Cap, Grease cup (№. & Р. B. L.) 383° — Shops, Locomotive 
Carts for EK car material (L. V. ) 215 "B. & o. spring plant at Mt. Clare 409* 
Centering device, Wheel shop . 402* C. of N. Pe MR Ran Elizabethport | 158° 
Об 07 valve rings (S. Showell) 288° Deven Мес. Буу optatis 1600588 
Modernizing 
machining p packing rings (C. St. P., M. уу» a & Н. locomotive finishing, at 
Eee o qadbas CR A v С ИИ Ate СКЕ 6* 
planer, for shoes and wedges (ЕА. m Report on. (Mech. Div.) a0D76* 
Clamping driving boxes to planer bed. 462 CER ene S 
amps for: 5 3 eto i als 
Making deflection tests on side frames Showell, S Chuck for holding valve rings .. 288° 
and bolsters 442" Silica gel refrigerating apparatus К 152 
straightening bent underframes 155° ae Inc.. Spherical journal o iss 
Cleaning device, Feed valve (A. T. & 1679 Sh ibs, Railroad crossing, Irving Iron Works ES рс; 
Counterborer with removable tool (B. Slack action, Relation of the air brake " 
C "d s, Safety М po^ ( Pittsburgh Air Brake Club) ........... 
Device evices, SIE o AM dn detense of He ү: кисе EE E B 
Smart, G. E., address (Mech. Div. 7 
erinding crosshead piston rod fits (N. Mu Smith- Monroe Co., Application of Gast com- x 
"T pressed.air separator 4* 
d aed ee ae NEA. дее" Smith, Jos., Developing labor- saving devices, 
milling valve em keyways i У.) РА in the shop 655 
polling in wave a rot air UN è Smith, bens Heater & Mfg. Co., Heater И 5 
d ve motor rail cars . ....1490D156* 
heads (D. & R. CO AQUA рх Smoke—An unpopular topic he 370§ 
removing саг арине S 217. Smokebox, Bean (N. Y нн 1298 
nas QUE eri Handing i HEU Snellex Mfg. Co., Roller hunde lathe center 355° 
Expander, Tube (Maine Central) . 653° Зока, Е RENS UD marker 
Facing tools, Special (Maine Central) 651° amps Ever, Буз Маш signa 420D107 
Filling grease h oles of floating bushings ғ Sachets DUNS lamp, Dressel Ry. Lamp, boi 
ТАВ RY. seach ota, puit ed ] ignal Co... 42005 
Gasket tonl. for- steam. and air hose, by 637* Softening grease (see Grease softening) ин 
Grease cutting machine (Maine Central) 283° Sonitheistern Air Brake Club, Maintenance —— 
Grease, Softening, for filling cellars 223° отет. E E Mee poH TUS Se 
Grinding machines, Angie cock (Maine һд Boring, Car wheel, and hub facing ma- js 
А ae chine . * 
Ноне Fivelegged work ....... 096 Drilling machine, Cylinder and valve 
ack don shop 82x° head 57* 
erecting shop (Japanese Кух.) 2288 Southwest Master Car Builders’ and S 
Placing gas tanks under passenger cars тте? ‘Agen er, Gardunders: an is 
PO errana г а Beaks a оао Shit 
Lever, Pressure, for pneumatic drill (J. Ama Ste an ae Pept; OMcers 482$ 
29° 
B caro i (C. К.Т. & P) EL Cleaning passenger car equipment 85* 
He сеи ріп nits (L. & NJ i 628* Southern 
achining locomotive packing rings Planing a surface plate 46* 
St. P.M. & О.) 520" Punch, ee crate • 
pneumatic | . ...... 108 
PI i» y'a moving саг wheel s Rack, air, Air compressor one 
PLE (К. & P. B. I enr Racks, P Red piston tod and boring -— 
H m I 4 
for straightening Аи car deors 692° < ars 
4 pare parts, Motor coach, Reducing 1490014 
ae for straightening flat material ae Speak, W. T., Locking crosshead. ріп nuts 
Punch, Portable pneumatic (Sou.) 108" aes ае Corp.. “Drill chucks T EUN 
Rack Specifications for materials (Mech. Div.) 
Air compressor repair (Sou.) |. 98* 1490D138*; (A. R. 75 
All-metal piston rod and boring bar Speed indicator, Ессе. for locomotives, 
(Sou.) eh a Pl re A ah 224" - Mi eer eet Instrument Co. > gars 
Catch-all tool 45° peeds, British and American passenger train 497 
for blacksmiths’ tools 103°, 169° Spindles, rate Roller bearing, Monarch ja 
tor test (C. of N. J. os fe 2R3* achine Tool Co. 0000... 11 
Мою Salve NE : 519° Spot system (see Repairs, Car or Locomotive) 
T е [1 R 
Reaming tools, Special (Maine Central) 651° Spout, Drain, Equipment Specialties Co. 1420D62* 
Reel, Hand brake chain di 22* Spray gun with adjustable head, DeVilbiss 
Rubber grip for rivet bucker-up 144° СӨ: See чебу деу ae Wr e pH 
Saw, Rip, for car repair yard 638° Spray painting (see Painting) 
» 
Shears tower, jars cutting sheet metal s Sing. Friction 
Steps, False for assembling passenger Draft Gear Attachment Co. ........ 1490D89* 
car steps (C. R. & PY ovis 501* Bolster, Universal 
E Material, {ог drilling machine, ior 50 and 70-ton trucks, Frost Ry. 
5 26. Cayle ous caress exta 277" Supply Co. кеа Калыкын I rA 236° 
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Spring, Leaf, repairs, by “Sydney Dunn" .. 156 
Spring ME and repairing Blacksmiths yük 
Spang. y rine and motion work (Chicago & iss 
Sprin np. НА (В. & О.) ........ 409° 
Sprinkler system 
in repair shops .................... тораи 
in wood mill "мате Central) ......... 
Standard Car Truck Со., Side bearing arch 
for passenger cars .................. 1420D32* 
Standard Coupler Co. 
Draft gear with chafing plate ...... 1490D84* 
Friction buffer for passenger cars ..1420D31* 
Standard Electrical Tool Co. 
Attachment for grinding twist drills .... 174° 
Drills, Electric ...................... 240° 
Grinde; Тай ыа plate parallel .......... 360* 
Grinder, Ball bearing ................ 56* 
Grinder, Floor ...................... 361* 
Standard Stoker Co., Stoker for hand-fired 
locomotives 9.6... wee eee 1420D33° 
Standardization of Е 
essential dimensions of truck side 
frames: EP у-у ух кулсыз жарысты 3694 
ded t cars (Cor Dept. Officers’ Asn) 558 
(Pur. & Stores) ............ 200151 
Standards, AR. Ans Cisse narin e EA ГЕЗ с 
Standards, Car, approved ............ 
Stand, Portable tool, Lyon Metallic Mfg. Со. 359; 
Starrett,L. S., Co., Hacksaw blades 605° 
Station supplies and printing (Pur. 
Stores) onerosa n e epe PA elt ada 1420D157* 
Statistics, Making, interesting ............. 690* 
Staybolt production in railway shops . 104*, 163 


Staybolt stock, Falls Hollow Ztayboit Co. 1490D122 
Staynew Filter Corp., Air filter for pipe 


lipe 12 зу mee Rc tec aset a 532* 
Steel and its treatment, by W. C. Schofield 

(Blacksmiths Assn.) .................... 518 
Steel, Circle C, Firth Sterling Steel Со. ..*. 176° 
Steel, Nickel, for locomotive boilers, by 

Charles McNight ЫНЫ Baha. Ried 193° 
Stephenson, Robert, First practical locomotive 668§ 
Steps, False, for assembling passenger car 

steps (С. Е.І. & Р.) .................. 501° 
Stevens, F. W., Cleaning passenger car equip- 

melt EAN AT A E oe E OER 85* 
Stocks, Consignment by С. К. Reasor 
Stocks, Control of line (Рог. & Stores) ..1490D34* 
Stoker for hand-fired locomotives, Standard 

stoker Co. eet lan e prts 1420D33* 
Stokes, J. R. Organization of stock control 

(Pur. & Stores) ................... 1420D43 
Stopping distances of trains, Calculating, by 

OnE Terwilliger ..... ................ 259 
йа box car doors, Shed for .......... 22* 


Storekeeping on terminal properties, by E. H. 
Polk (Pur. & Stores) .. — ......... 1420D102 
Sine Richard, Woodworker's clamp (C. 


rl Y Si hen ene Ate unus vales Deor oh 96* 
Subox, Inc. Paint for metallic and other 
Surfaces: E LEES EH Dr Ue 473 
Suggestion system, “Morton Mfg. Co. ....1490D51* 
Sullivan Machy. Co., 8-in air compresesor .. 347* 
Sunbeam Elec. Mfg. 'Co. 
Battery filler, Fry .... 1490D92* 
Headlight, Rust. proof locomotive $i um 
Valve-well cleaning too .1420D166* 
Süpervisors; Training of ........ 4235 
Su plies, „А dollar for, Ьу W. w. “Morris 
(фит, & Stores) |... A 1490D36 
Supply уоткатганов, ‘Plan of (Pur. & 
Stores) 14200155 
Su ply, Service of, by 7. м. pay (Pur. 
Stores)  . ..... ee : ортаа 
Su port, Material, {ог ‘drilling machine, by 
. OIE eet ator rud 277* 
Swanson, F. J.. Car and operating depart- 
ment co-operation (C. Dt & Ер 392* 
Swedish State Rys., ым. ка осо- 
motive ... ........ COOLE 9, 2-3° 
Switching instrument, Automatic electrical, 
Sargent. Co. ^ cu OE e 1420D107° 
Switzerland: ‘High pressure locomotive ..... 432 
Symington Co. 
Demonstration Сат: Qoi e esse ra 1490D69* 
Spring supported coupler carrier ....1490D78* 
Machine for showing action of couplers 
1490D82 

Syphons, Thermic, protect crown sheets fon 
low water, Locomotive Firebox Co. .1420D104* 

T 

Table, Four-screw electric drop-pit, Watson- 
Stillman Co. |... Font ee MADAT 
Talmadge Míg. Co.. Low water alarm ...1420D56* 
Tank, Improvised, for heating tar . 403* 

Тарр Епепоп,, for drill presses, Fosdick 
депе. T Ор] COs сэу ы шам чана eels 177* 
Taylor, S. O., pris Lr. maintenance 481 

Terwilliger, Calculating stopping 
distances of ae ЕКЕ БИИ 259 
Test clamps, Deflection ...... .......... 442° 

Test rack (see Rack) ................ 

Tester 

Draft Gear, Waugh Equipment Со. 1490D90* 

Dynamic brake, Cowdrey Brake тее 
Organization .................. 200109* 

* Ilustrated article; $ editorial, t short, 
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Tests 


Baldwin 60, 000 m 1420D15 
Bethlehem auxiliary locomotive (Penn.) 620* 
Brake, Purdue power ............ Hp 
Brake, Thermal (T. E. A.) ............ 
Caprotti gear (B. & О.) ....... PR Red ele" 
Drait Gear, Purdue (Meck. Div.) 
1490D97$, 14900118 
Firing-up, of locomotives equipped with 
syphons, Locomotive Firebox Co. ..1420D34* 
for materials (Mech. Div.) ........ -1490D138" 
Locomotive, Ljungstrom 543* 


Material, A. R. A., approved .......... 676 

Oil-burning locomotive (T. & P.) ...... 488* 

Schmidt high-pressure locomotive ...... 670* 
Testing 

air brakes ................. 170}, 2901 4711 


devices Air brake (Marine oe . 463° 
Springs (Blacksmiths’ Assn.) : 573 


Texas & Pacific 
Firebox, Special, for oil-burning locomo- 
tiv 


VOSS Luis pede cag d Ies dense ts 488* 
Locomotives, Performance of Texas type 
ОРО ОАЕ АТРИ 1490 10128* 
Martin water circulating апі steam 
tables: 5 Әз ete а аА 488° 
Terminal, Super-power 1420D64$ 
Texrope drive for lathes, Boye & Emmes 
Machine Tool Co. .................. 605* 
Thompson Grinder Co., Cutter and reamer 
holder: aa m hie een 91* 
Thomson Electric Welding Co., Redesigned 
flue welder суузы ур setaa get re aga 348* 


Threader, Pipe and nipple, Williams Tool 

Соро АКЫЙ Sins Lee are Ие 420D53* 
Threadin [and forming machine, Landis ма 

chine Cos «уу аа ку Roe seh ae 420D44* 
Threading. and pointing machine, Алан: 

Landis Machine Co. .................. 50° 


Threading machine, Double head bolt, 
Williams Tool Corp. 114* 


Time-saving devices in Maine Central air 
brake shop 


КОРАК T КККК ТЫ ОТТ M 463* 
Tomlinson coupler, Ошо Brass Co. ..... 1420D60* 
Tool, Antique, survival ................. 414} 
Tool bits and holders, Shankless, О.К. Тоо 
Со soleil datae iie enit 1420D31* 
Tool "Foremen! з convention ........... 584*, 706* 
Tool for installing bottom outlet valve, Hills- 
McCanna Co. .......................... 712* 
Tool for turning wood dowel pins (Ft. W. & 2 
ООРОО ОЕ 462* 
Tool, Gasket, for steam and air hose, by W. 
H. Durant ............................. 637* 
Tool post and sor for machining packing 
rings (C. M. EOJ . ............ 520* 
Tool char d by D. C. Curtis (Tool Fore- 
men's Авеп.) =... erasten 584* 
Tool, The general-purpose (Highball Scott 
series) 646* 


Toolholder “used when planing shoes and 
wedges, E. A. Miller ................... 40* 
Toolholders and fixtures (Japanese Rys.) 


226* 
Tooling, The, makes the machine, by W. 
Millican-; Lacu G he slaw et e ELSE 70% 
Tools, Car shop, by P. Kass (Tool Foremen's Р 
SQ) а ака ва 86 
То: is Électric, Independent Pneumatic Tool 
EUH 1420D45* 
Tools, Small, developed on "Maine Central |. 651° 
Torches, Welding and cutting, Alexander: 
Milburn Co. .. 172*. 1420D42* 
Torfoleum-—A heat. insulating material, Penn. 
rich & Co. ..... 
Towel-vending machine, West Disinfecting 
Co. т gere . 1490D122 
Tractor 
for handling car wheels (U. PO 208° 
Four-wheel drive, Yale & Towne Mfg, 
Co. 1420D47* 
Gasoline, with 10-ft. boom, Frederic Н. 
Poor 416* 
Industrial, J. I. Case. Threshing Machine i 
ки ка Жу б ту 6 


ЭМ: Со ое А а ата сы угш КУ 116* 
Tratfic, Railway, ` predicted ; ; : 1420D28 
Train control, HIIS installation and 


maintenance (T. А.) 569 
Train handling, Кан ос “conditions ‘affect- 
ing (Т. E. A ............ 571 


Trains, Stopping distances of, Calculating, 
by G. E. Terwilliger ... 


259 
Transmission. for motor coaches and trucks, 
Brown-Lipe Gear Cc 14200166 
Trap. Sand, Interchangeable, W. H. Bucking- 
ham... 296" 
Trapnell, N. M., Pulverized coal burners in 
Germany oo... ...... ОС E 656{ 
Traveling Engineers’ convention Ls. 564* 
Trimont Mfg. Co., Pipe wrench .. 658* 
Truck, Motor, White Co. ....... 1420D112* 
Trucks, Car 
Arch bar, Shock absorption qualities of, 
James McDonnell 3. 20 a, 13f 
abonse, with cast-steel transom, Betten- 
dorf С 1490D88* 


construction, Relation of impact 10.49 
(Н. Priebe); (James Ne Donaell) 113¢ 
Quick wheel change, Buckeye Steel Cast- 


ings Co. 1420D106* 
Roller- Bearing, ‘American Steel found 


90D121* 
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Trucks, Locomotive 


Four-wheel, American Locomotive Co. 1490D50* 
Tender, Cast steel American Locomotive 


«Shia BETA het gee Bema NH 1490055 
Tender, double power (Mo. Pac.) ...... 
Two-wheel_ | outside-bearing, American 

Locomotive Co. .............. 1420D165* 

Trucks (Material handling) 
for handling car material (L. V.) .... 21* 
Jack, for applying draft gears ........ 404^ 
Oxyacetylene equipment, Oxweld дегу 

NE CU. a le hs RE er AM 292* 


Tuco Products Corp. 
Frame, Metal screen, for dining car 


windows ..................... .1490D79 
Ralo Rockwul insulation for locomotive 

boilers-,.: aito pL eee ene ES 1420D36 

Turntable, Articulated ................ 1420D64§ 


T-Z Railway Equipment Co. 


Boiler wash-out and arch-tube -plogs 1490D54* 
Front-end blower nozzle .. 1420D48* 


U 


Underwood, H. B., Corp. 


Boring bar with direct-electric drive .1420D50* 

Boring bar, Valve chamber : асай 

Union Carbide Sales Со., Lamp ‘for in- 

SPectOrs: а Sea es gaa ew ood 1420D58* 

Union Metal Products Co. 

Centering device for swivel-butt couplers 

e MEER 1420D59* 

Steel car ends... 1490D91* 


Union. Mfg. Co., Spur- gear hoist with roller 
bearings 


Union Pacific 
Apprentice training, by R. H. Beau- 


69 
Locomotive, 4-12-2 type 1420D16*, 1420D69 
Mule, Shop, for moving car wheels .. 563* 
Press, Steel, for straightening flat ma- 


ема. .. 155* 
Shear, Power, for cutting sheet metal | 278* 
‘Tractor for handling car wheels ... 208* 


Union Railroad, Buffer for removing rust 
from brake cylinders 


505* 
Union Ry. Equipment. Co. 

Brake, Type BA hand . .1490D158* 
Brake wheel, Non-club EM .1490D95* 
Rachet, Hand-brake ....... .1490D83* 

Union Tank Car Co. Tubular underframe 
tank car 2...4 ..1490D67* 

Unions, Pipe, with solid iron seats, Corley 
DeWolfe Co. . 0... 0... eee. 1320D41* 


U. S. Electrical Tool Co. 
Drill, !4-in. portable electric 713* 


Grinding and snagging machine ....... 533° 
Ratchet wrench ...................... 349% 
Sanding tool, Electric disc . . 605° 
Universal Draft Gear Attachment. Co., Fric- 
tion bolster spring .................. 14900859 


Universities, Co-operative relations with 1490121235 
University extension, Unusual application of 125$ 
USL Battery Corp. 


Welder, Duplex are aaa . 362% 
Welder, Gasoline-electric атс .. ре? 359° 


У 


Valve 

And valve motion repairs . 458* 
Blow. for cleaning and repair work, New 

York Air. Brake Со. 604* 
Changes, Blow-off, Év erlasting | Valve 

Co. 1420D46* 
Diaphragm cut-off, Westinghouse. Air 

Brake Co. . 475* 


Double. pressure- retaining, W estinghouse 
Air Brake Co. .. .1490D186* 
Injection, for Diesel engines, Robert 
Bosch Magneto Co, . 1420D110* 
Reseating tools, Governor steam, Foster- 
Johnson Reamer Co. ............... 659* 
Tank, inspection... 709t 


Tender tank, Everlasting Valve Со, 1420D38* 
2-in. locomotive pressure reducing, V anr 
Car Heating Co. 1420D37* 


2n. end, Gold Car Heating & Lighting 
XV Hoc Bina pinnae. RR ede б 1490D83* 
eus end train-pipe, Vapor Car Heating 


...1490D84* 
250. Th. globe and angle, Jenkins Bros. 1420D50* 


Valve gear (see Gear, Valve) 


Valves, Replate and Perfection type, Central 
ае Mfg:-Qu. tuse eee 1420D51* 
Vapor Car Heating Co. 
Conduit, Metallic, Smoothbore ..... 1490D157* 
Heater for rail motor cars . 


ИС 1490D54* 
Lock, Tension, for 2 in. steam heat 
coupler ..... .....1490D80* 
Valve, 2-in. locomotive | pressure- -reduc- 
Drap дәни акида >лек 1420D37* 
Valve, 2.in. end train- -pipe 1490D84* 


Varnish, Maintenance of. at terminals. (Equip. 
Paints 2 S00)? ална 

Ventilating system for motor coaches, Con. 
solidated Car Heating Co. ....... 420D111 

Ventilation ne eet cars, by Е. a 
Russell (A. Ms ^E а esu 8 


non-illustrated article or note; t communication. 


г those over 1,000 to the Daily Railway Age. 


(Continued) 


Vial, F. K., Brake shoe pressures and wheel 


failures. v ыты eae nd 1490D99§ 
Viloco Ry. Equip. Co. 


Floating Journal bearing and hub liner 


1420D41* 
Pipe Exhaust |... 20.0000... 1490D51* 


Yitginan: Electric locomctive maintenance, 


by Allen McLanahan ........... ee 109* 
Visiting shops secie oran re i aen СОЕ 668$ 
Vitreous enamel for coach bodies (L. M. 

GES oee Hote gh curiae etse ыо 502* 
Wabash 
Shops, Locomotive, at Decatur .. Le 41° 

Welding with bronze ................. 707 
Wage payment, Piecework method of ... 6136 
Wagner, R. козе. high- -pressure loco- К 

ШОНУ oe cee ана Ke PR eRe kb ee 670° 
Walschaert valve gear 

links, Drilling bolt holes in (L. V.) ... 112° 
links, Jig for machining ......... КО 47" 
Setting, (C. & А.) ....... — 701* 
starting power lever, by W. A. Frank- sois 
Jani: aid кыналы A rco aae qur 
Wappat Gear Works, Electric hand saw .... 602° 
Warner & Swasey Co. Compound cross 

slide for turret lathes ...........-- 350° 
Washing machines, Car (B. & О.) . .M2* 277° 
Waterman, J. H., The railroad today апа yes- 

terdaya ey eerie eo dab qr pA 1420D91 
Waugh Equipment Co. 
Draft gear, Waugh-Gould .......... 1420D56* 
Draft gear, Friction ........... A .1490D81* 
Tester, Draft gear ....... ..1490D90 
Watson-Stillman Co. 
Four-screw electric drop-pit table зр 2003. 
Master Stillson wrench ..... 1420D53 
Wedge, Permanently lubricated driving box, . 

Franklin Railway Supply Co. ......... 490D53 

Welders 
Ас. Motor driven, Fusion Welding ite: 
s P Duplex, USL Battery Corp. D... 362" 
Electric, Improvements in (D. & S. L.) 224* 
Electric, ratings у... 6675 
Flue, Redesigned, Thomson Electric № 
Welding Со. oes ipee 48 


Gasoline-electric arc, DE Battery Сор, 359° 


Single operator, General Elec. Co. 175° 
200 amp. d.c, Westinghouse Elec. & a 
МИЕ: Сө cesi tc. җайлый кк note 714 
Welding 
center sill ends, by Fred A. Cosgro .... 456* 


collars on car axles (D. & R. С. W.) . 216° 
pipe by oxyacetylene process (Air Brake 
ARR) музык у ee M HCM 328 
torch (see Torch) . ............. "s 
Trestles, Light steel, as an aid to 


(D. AS VIZ). кыз сыды O dtd .46" 
with bronze (Wabash) "HEUS 707 
West Disinfecting Co., Towel.vending ma- 

CHING. oce sues ah ers лано а 1490D12 
Western Union дү ars at Chattanooga „ы айе 215: 
Westinghouse Air Brake Co. i 

Brake, Automotive vacuum ...... 14400107; 
Brake cylinder protector .............. 
Cap, Brake valve cylinder ......... lésoDiie- 


Compressor, Automotive air ........ 1420D112* 


Control, Safety, for gas rail cars CDs 
Couplings, Electro-tite hose ......... 490D54* 
Governor, Steam compressor ........ 1490D90* 
Horn, Air operated ... eoe 295* 


Packing ring, Triple valve ......... 1490D78* 
Pedestal, Brake valve ....... ...... 1420D38* 
Piston rings, Individually ‘cast, for air 

compressors 6... inn 1490D50. 
Valve, Double pressure-retaining ...1490D186 
Valves, Diaphragm cut-off ............ 475* 
Wrench, ortable, for column and journal 

box: boltstiseoreleteel Aedes 1490D185* 

Westinghouse Elec. & Mfg. Co. 


Oil-electric unit for rail cars and loco- 
motives... n nn 1590052. 
Welding set, 200 amp. 714 
y RU Friction Draft Gear Co., Type К 
Y.-11 friction draft gear ..... .1490D93 
мао Electrical Instrument Со. Electric 
speed indicator for locomotives ........, 


Wetzel, . Machine tool section 
maintenance (C. C. С, & St. L.) . weit 307* 
Wheel 


and axle manual ..1490D124$ рге 
failures, Brake shoe pressures and (M Lech 


Div) | sv pepe 1490D998 
tliis aei зу wine Bake T 
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The index for the twelve issues of the Railway Me- 
chanical Engincer published during 1927 is now ready 
for distribution. It is sent only to 


Order your those of our subscribers who place 
indexes orders for it with our circulation de- 
now partment. If you wish to have a 


copy of the index to include with 
your bound volume or for vse in referring back to vour 
file of unbound copies, your order should be placed at 
once. 


It is hardly accurate to sav that draft gears are being 
overlooked, at least not to the extent of being omitted 
entirely from the car structure. 


Draft From the point of view of effective- 
gears ness as a buffing device, however, 
overlooked many a car now in daily operation 


on American railroads might just as 
well have no draft gear at all or else a block of wood 
ог steel between the draft lugs. The importance of prop- 
erly maintained draft gears with the requisite inherent 
physical characteristics is unquestionably overlooked to 
a greater or less extent on almost all roads. 

„Тһе reasons for the general apathy toward the con- 

dition of draft gears are not hard to find, being due 
primarly to the fact that the costly effects of deficient 
gears are cumulative and.hidden and do not interfere 
with the pushing or pulling of trains. Moreover, the 
difficulty is admittedly hard to remedy. 
. The evidences of a certain lack of understanding and 
in some cases actual lack of knowledge regarding the 
draft gear subject also are not difficult to find. A few 
cases selected at random may serve for purposes of il- 
lustration. For example, a railroad man of long experi- 
ence, and until recently a close student of car conditions 
at one of the most important interchange points in the 
country, recently made the unqualified statement that he 
didn't think the kind or condition of draft gears used 
on freight cars made any great difference as long as the 
cars and their draft connections were strong enough to 
transmit the drawbar pull from the locomotive. А саг 
department superintendent recently addressed a meeting 
on ireight claim prevention, arguing that in order to 
minimize this great item of railroad expense, improved 
car inspection is essential, as well as a higher standard 
of maintenance of couplers, brake equipment including 
hand brakes and a better condition of car interiors. In 
the entire address, no mention was made of draft gears, 
at least not specifically. 

Another illustration occurred slightly over a year ago 
when the mechanical department head of a small railroad 
operating about 1,200 freight cars told the newly ap- 
pointed master car builder that his first job would be to 
design and employ heavier striking castings to replace 


those which were broken on nearly 90 per cent of the 
freight cars owned by this road: After an investigation, 
the master car builder was able to show that efficient 
draft gears were needed rather than heavier striking 
castings and an energetic campaign for the better main- 
tenance of draft gears was instrumental in greatly re- 
ducing the casting breakage. 

The cost of repairing freight cars, according to the 
latest figures issued by the Transportation Division of 
the American Railway Association, exceeds $150 per 
car per vear, of which it has been estimated that 50 per 
cent, and in some cases even more, is directly chargeable 
to shocks received by the cars due to defective and de- 
ficient draft gears. More attention may well be given 
and money devoted to the proper maintenance of this 
highly important part of the modern freight car. 


The purchase of a machine tool is frequently based on 
the claims of the manufacturer that it will produce a 
Help the given number of pieces of an ac- 
machine ceptable quality in a certain period 
: of time. It is not an unusual oc- 
builder perfect currence that, after a machine has 
his product been set up ready for operation, it 
is found defective in some minor details. A screw may 
need replacing at one point, a shaft somewhere else re- 
quires straightening, or a bearing may not receive proper 
lubrication for continuous operation. After these defects 
are corrected, the machine operates perfectly. 

As is the usual practice, a representative of the builder 
visits the shop and is told that the machine is giving 
satisfactory results. Not a word is said about the cor- 
rections made. The result is that machines of a similar 
type and design are installed in other shops on which 
much the same defects have to be remedied. In each 
of these shops production was delayed while the neces- 
sary repairs or corrections were being made. There are 
cases where similar conditions prevail indefinitely because 
the purchasers feel that to complain would be considered 
petty fault finding, especially when the cost of repairs 
is small. 

In cases where the machine builder uses one or more 
of the machines in his plant, this is not likely to occur, 
but there are many machine builders who have no use 
for their product in their own shops. In such cases, 
the machine is usually given a running test before ship- 
ment, but this test may be made with the machine run- 
ning idle or the test may not be continued long enough 
to show up the deficiencies. 

When a defect or deficiency is found in a machine, 
though it may be easily corrected, the purchaser should 
consider it his duty to notify the manufacturer of the 
deficiency and the manufacturer should consider such 
action as a distinct favor. The manufacturer cannot see 
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his product as the purchaser sees it, and, tllerefore, should 
consider complaints an aid in the perfection of his product 
irom which in the final analysis the purchaser benefits. 


The foilowing are a few points emphasized by an engine- 
man on the Kansas City Southern in a fuel saving paper 
awarded the first prize in a contest 


As an conducted during the early part of 
engineman 1927: Оп coal-burning locomo- 
sees it tives, the maintenance of light fires 


enables fire beds to be kept clear of 
clinkers and ashes with less difficulty than when fires are 
heavy; this also avoids the necessity of over-drafting lo- 
comotives to offset the extra resistance of clogged fuel 
beds. Good workmanship in locomotive maintenance 
saves fuel and prevents loss of prestige due to break- 
downs. Leaky boiler flues are a serious handicap al- 
though they do not always prevent handling tonnage 
trains to the terminal, particularly if the locomotives are 
oil burners. Poor steaming locomotives, due to leaky 
superheater units or other cause, should be repaired in 
times when business is light and made ready for subse- 
quent heavy duty. In terminal switching there is room 
for improvement in the operation of terminal crews, 
many extra moves being preventable by suitable arrange- 
ments to provide necessary information in advance. The 
provision of coupler pin lifters on both sides of cars 
would save engine and train crew time as well as locomo- 
tive fuel. Engine and train delavs in regular service have 
a tendency to spread like epidemics, once started. Water 
tanks and standpipes should be located so as to save 
engine moves, where possible, arrangements being made 
for simultaneous water and switch stops. There is no 
economy in over-loading locomotives or dispatching one 
full tonnage train, for example, and another, lightly 
loaded, immediately after. Extra stops of heavy freight 
trains cause fuel waste. Slow orders, particularly just 
before ascending grades, are highly detrimental to fuel 
economy, and conditions making them necessary should 
be removed as soon as possible. 


Appearing elsewhere in this issue is a report of the an- 
nual winter meeting of the American E of ME 
4 chanical Engineers which was heid at 
A.S.M.E. Rail- New York. December 5 to 8, inclu- 
road Division Sive, This meeting is the biggest 
making event held by the society during the 
progress year. The program was unusually 
well balanced and many of the subjects discussed were 
of timely importance to the railroad industry. For the 
first time in several years, the Railroad Division held 
morning and afternoon sessions during which four 
papers and a report of progress in railway mechanical 
engineering were presented. In addition to these papers 
on strictly railroad subjects, the Oil and Gas Power 
Division presented a paper on the Diesel locomotive. 
For the past six years the winter meeting of the 
A. S. M. E. has been held in conjunction with the annual 
exposition of power and mechanical engineering which 
is held in the Grand Central Palace, New York. Over 
500 exhibitors participated in the exposition this year 
and their exhibits covered a wide range of displays. Heat 
and power generation occupied a large section with dis- 
plays of boilers, stokers, furnaces, superheaters, valves 
and all the other accessory devices that are essential to 
the economical generation of steam. There were also 
equally interesting showings of heating and ventilating 
equipment, power transmission devices, machine tools, 
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woodworking machines and a comprehensive section 
of instruments for measuring and recording time, pres- 
_sure, volume, gas and air flow, temperature and the many 
variables that mechanical engineers in industry must con- 
trol. Over 100,000 people visited the exposition this 
year. : 

During the past year the registration in the Railroad 
Division has increased from 418 to 1,038. This registra- 
tion includes mechanical engineers employed by the 
railroads and railway supply companies, teachers in tech- 
nical schools and engineers in consulting practice. In 
many respects it occupies a unique position among the 
mechanical department associations, in that it provides 
an opportunity for men representative, of all of these 
groups, to get together on equal footing at frequent in- 
tervals during the year to discusserailway mechanical 
engineering problems in the solution of which each group 
has something to contribute. The past few years have 
seen a marked improvement in the character of the papers 
presented at its various meetings, regional as well as 
national. 


Production as applied to a locomotive shop is generally 
thought of in terms of locomotives turned out of shop, 
yet in its final analysis a broader 
meaning must be applied which 
takes into consideration not only the 
increase in output of units but such 
an increase at a lower unit cost. Lo- 
comotive shops during the last 10 years have been able to 
increase their output materially as far as the number of 
locomotives is concerned, in spite of a continual increase 
in size and complexity of design. Viewed from the cost 
angle the results in all too many cases have not been so 
encouraging, tor while modern, heavy motive power has 
made possible many operating improvements that have 
resulted in increased earnings this has not been accom- 
plished without an increase in maintenance of equipment 
expenses. Now that the pressure of peak operating con- 
ditions has been reduced it should afford an excellent 
opportunity to review the efforts of the past and decide 
on a course for the future. What are you going to do 
to prevent further increases in maintenance of equipment 
costs ? 

There may be a lesson in the experience of the auto- 
motive industry during the last ten years. In 1916 there 
were approximately 200 different makes of passenger 
automobiles on the market, the total production of which 
in that year amounted to 1,740,000. Ten years later in 
1926, the number of different makes on the market had de- 
creased to only about 50, while production had increased, 
in that year, to almost four million cars. Add to that 
the fact that the automotive industry today is able to 
produce a greater number of better cars at a considerable 
reduction in cost as compared with ten years ago. The 
industry has passed through a period of consolidation 
and intensive development which has resulted in today’s 
productive accomplishments. One of the most important 
single factors in the reduction of automotive production 
costs has been the gradual transfer of the burden of pro- 
duction from men to machines through the process of 
installing more productive machine tools, careful plan- 
ning of plant facilities and the intelligent co-ordination 
of manual and mechanical operations. 

Right at this point it is pertinent to recall some remarks 
made by a railroad mechanical officer before a 1926 con- 
vention: “Careful selection of machines is necessary 
for economical shop operation and thorough analyses of 
shop conditions will prevent the often witnessed misfit 
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machine. * * * Perhaps the great handicap in 
getting machines which will fit into.the shop is the 
tendency to getia machine for the present only, with 
little thought given the future and even less thought 
given as to how the new machine will fit into the in- 
dustrial scheme of increasing the shop output. In other 
words there's hardly a railroad. shop in the country 
which bears the stamp of progress made by the industrial 
or planning engineer, * * * and all of.you who 
help guide the destinies of our railroads can materially 
assist matters in lowering maintenance costs by get- 
ting at the very root of the question, that of modernizing 
repair facilities. And then with repair facilities and shop 
equipment as modern as cars and locomotives, we will 
be able to make shops more productive with a resulting 
lowering of unit costs." 

The tendency today in the railroad industry, as in 
other industries, is toward consolidation—if not of 
properties, at least of facilities. Longer locomotive 
runs have made possible the elmination of many inter- 
mediate terminals and repair points and the higher 
standard of maintenance required has made it necessary 
to concentrate repair work at the larger shops because 
of the inability of many smaller shops to handle the 
heavy work on modern power. What is the general con- 
dition of the equipment at main shops and important 
repair points on your road? Can it turn out locomotives 
to meet such demands as you have experienced during 
the past two years at the lower unit costs that are con- 
tinually being demanded. Cr, are you going to try to 
justify the increased repair costs of the future as an 
attendant evil to increased traffic? The traffic demands 
of the future, together with the heavy power on most 
roads today is certain to impose a burden on the shops 
that will result in increased maintenance costs unless 
you get at the very root of the question—that of 
modernizing facilities. What problem of greater im- 
portance could the mechanical department put on its 
calendar for 1928? 


Although the business handled by the railroads during 
1927 declined as compared with the preceding year by 
about 224 million dollars while in- 
Another year creases in wages are estimated to 
of have added approximately 60 mil- 
achievement lions to operating expenses, . the 
railroads were able to effect a net 
reduction of 105 million dollars in operating expenses 
as compared with the preceding year. Such a decrease, 
however, was inadequate to prevent an increase in the 
railroads’ operating ratio which rose from 71.3 per cent 
in 1926 to 74.1 per cent for the year just closed. 
While the financial results were thus less satisfactory 
than for the preceding year, the efficiency with which 
the properties were actually operated is such that rail- 
road men need not feel ashamed of their accomplish- 
ments. In this the mechanical department is no ex- 
ception. Equipment conditions were good throughout 
the year. The proportion of locomotives in serviceable 
condition was higher than during 1926, with the ex- 
ception of the months of October and November when 
the proportions for the two years were almost the same. 
Starting the year with slightly more than 87 per cent in 
January, the serviceable locomotives dropped slightly 
below 84 per cent in March, and for most of the remain- 
der of the year varied between 85 and 86 per cent. 
Freight car conditions also showed a similar improve- 
ment over 1926, the percentage of cars in serviceable 
condition throughout the year varying only fractions of 
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a per cent either way from 94. Only during the last two 
months of 1926 did the conditions in that year equal 
those of 1927. . 

The year also shows improvement in the utilization 
of motive power. While the miles per freight locomo- 
tive day, including all locomotives, has declined slightly 
as compared with 1926, this is merely the result of less 
locomotive miles because of less traffic and does not 
indicate the effectiveness of locomotive utilization. The 
miles per locomotive day when confined to the number 
of serviceable locomotives in active use, however, indi- 
cates an improvement in that it increased from 85.1 in 
1926 to 85.8 іп 1927. The average mileage per passenger 
locomotive day was 114.4 for the first 10 months of 
1927, an increase from 113.5 over the same months the 
preceding year and the highest ever attained for a cor- 
responding 10 months' period. 

Throughout the 10 months for which the data are 
available month by month, the freight train fuel record 
is the best ever attained, the average for the period 
showing a reduction per 1.000 gross ton-miles from 134 
Ib. in 1926 to 129 lb. in 1927. Similarly a record was 
made during each month of 1927 with an average of 
15.2 Ib. per passenger train car-mile as compared with 
50.6 Ib. during 1926. "These factors, of primary interest 
to mechanical department supervisors, are typical of the 
improvements in practically all phases of operation. The 
railroads continue to render a service to the public which 
was never equalled in promptness and effectiveness prior 
to the war. 


New Books 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY FUEL ASSOCIATION, 
1927. Edited by the secretary, L. G. Plant, 516 Railway Ex- 
change, Chicago. 494 pages, illustrated. Price $3.00. 


This book contains the proceedings of the nineteenth 
annual convention of the International Railway Fuel 
Association which was held in Chicago, May 10 to 13, 
1927. The reports submitted include inspection, prepa- 
ration and analysis of fuel, storage of fuel, Diesel loco- 
motives, stationary plants, fuel stations and firing prac- 
tice. The book also contains the following papers which 
were read before the convention bv men in the railroad 
field interested in fuel conservation: Operating factors 
in fuel efficiency; What is the real cost of locomotive 
fuel?; Fuel economy in long locomotive runs; Train 
dispatcher, his work in fuel economy; Human element 
in fuel efficiency; High pressure steam turbine locomo- 
tives, and Fuel fundamentals. 


THE BRITISH STEAM RAILWAY LOCOMOTIVE. By the late E. L. 
athrons. 391 pages, illustrated. 815 in. by 11 in. Price 30 
shillings. Published by The Locomotive Publishing Com- 
pany, Ltd., 3 Amen Corner, London, Eng., and by Spon & 
Chamberlain, 123 Liberty street, New York. Bound in cloth. 


The author of this book, who died March 30, 1926, is 
well known in the field of British railroad history, one 
of his earlier works being “The Development of British 
Locomotive Design.” He has also written numerous 
railway historical articles for the British railway techni- 
cal press. 

This book covers the period of British locomotive de- 
velopment from 1825 to 1925. It contains numerous 
illustrations of both early and modern locomotives. The 
information given relative to the various important lo- 
comotive developments is unusually complete. The book 
is devoted to locomotive developments in Great Britain. 
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One of the 4-8-4 type locomotives built by the American Locomotive Company for the Delaware, Lackawanna & Western 


. Five 4-8-4 type 


locomotives for 


the D. L. & W. 


Total weight on drivers, 269,000 Ib.— Develop tractive 
force of 64,500 lb. with 77-in. drivers 


livered five 4-8-4 type locomotives to the Dela- 
] ware, Lackawanna & Western for use in heavy 
limited passenger train service. As speed was one of 
the basic requirements for these locomotives, they were 
built with 77-in. driving wheels, instead of 69-in. or 
73-in. drivers as are used respectively on the 4-6-2 type 
locomotives purchased by the Lackawanna in 1923 and 


А | \НЕ American Locomotive Company recently de- 


Stop for 70 per cent 
fe Corot 


Adjustment for 
Limited Cut-Off 


Teeth in Quadrant for longer than 
70 per cent Cut-Off are filled in with 
Electric Welder and ground smooth 


The reverse lever arrangement 


P three-cylinder 4-8-2 type locomotives delivered in 
April, 1925. Increased tractive force is also provided 
poe new power, as compared to the three-cylinder 

-2 type. The new 4-8-4 type locomotives develop a 
tractive force of 64,500 Ib. as compared to 61,100 Ib. 
for the 4-8-2. The new locomotives, which have been 


designated by the railroad the “Pocono” type, also ex- 
ceed in tractive force, locomotives of the same type re- 
cently built by the American Locomotive Company for 
the Grand Trunk Western and the Northern Pacific, 
excluding the booster in the latter case. 

The total weight of the 4-8-4 type locomotive is 421,- 
000 Ib. of which 269,000 Ib. is carried on the drivers. 
The cylinders are 27 in. in diameter by 32 in. stroke 
and the boiler carries a pressure of 250 lb. This, with 
the driving wheel diameter of 77 in., gives a maximum 
tractive force of 64,500 Ib. and a factor of adhesion of 
4.17. 


Maximum running cut-off of 70 per cent 


These locomotives are built without boosters but the 
trailing trucks are arranged for their possible further 
application. The normal maximum running cut-off is 
70 per cent but the Walschaert valve gear is designed 
for a maximum cut-off of 85 per cent which is made 
available for starting by a novel reverse lever arrange- 
ment on which the builders have applied for a patent. 
This reverse lever arrangement is shown in one of the 
drawings. The quadrant is only graduated to the ex- 
tent of 70 per cent cut-off, the lever, however, may be 
moved further over to give 85 per cent cut-off, but it 
must be held by hand against spring compression. Re- 
lease of the hand pressure immediately returns the lever 
to the position of 70 per cent cut-off. With this ar- 
rangement, provision has been made for the possible 
future application of the booster latch handle on the 
reverse lever. 

Both the engine and trailing trucks are of Common- 
wealth design, the latter being of the four-wheel Delta 
type. The top center casting of the engine truck ex- 
tends across the frames and takes some of the cylinder 
and frame bolts forming a construction of maximum 
stiffness which materially lessens the shocks on the 
cylinders resulting in the side movement of the engine 
truck and lateral motion of the front drivers. The 
engine truck is equipped with 33-in. rolled-steel wheels 
having 7-in. by l4-in. journals. The front wheels on 
the trailing truck are of rolled-steel 36 in. in diameter 
and the rear wheels are of cast steel centers, with tires 
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5] in. in diameter. The journals are 614 in. by 12 in. 
and 9 in. by 14 in., respectively. 

The maximum length of the main rod was obtained 
by designing the dish of the piston and cylinder heads 


Table of dimensions, weights and proportions of the D. L. & 
W. 4-8-4 type locomotives 


Railroad ecane odes же жайка 9 Ra ыйы ig ara gata Delaware, Lackawanna 
& Western 
Bulldet. едеби RR A UE РРА American Locomotive 
Company 
Туре of. locomotive. „ъан wala es 4-8-4 
SELVIS /. sies ces ма ais en кый eg AERA rac ti КЕЛ Heavy passenger 
Cylinders, diameter and stroke...............,++27 in, by 32 in. 
Valys: gear, types. sees coh e agp areis ee Walschaert 
Valves, piston type, Sizes i faren удел ашуу А 12 in. 
Maximum travel asai osa nenna ne d am aetla r 9 in. 
O ый 1 ЖЕТҮҮ КЕЛ EA S EEAS A ТД ОМ 1% in. 
Exhaust. clearance. эшлек жауы кыйын ....None 
евди full. gear. an vou cie Ve see EG Prat Ne ж in. 
Cut-off in full gear, per сепі................... 70 per cent 
Weights in working order: 
On driver з лл элаз rco tale эй uiis 015502 O09; 000MIb. 
ОЛГОН РИСК, О apace sist. ete pe а aO arene 62,500 Ib. 
Or: trailing truck ime ELO eret aset arb 89,500 Ib. 
Total; engine: оосо e Don АУТ + Да 421,000 Ib. 
Teld6E лаа dade eh iu beg uui yay, 216,000 Ib; 
Wheel bases: 
РЕ аас up end tede eii 20 ft. 
Total Engine. 2.55.24 a vias catalan wig ы era o are s 46 ft. 8 in. 
Total engine and ќепйег........................ 82 ft. 214 in. 
Wheels, diameter outside tires: ы 
СТАЕ: ачаа а ан та 77 іп. 
Front: truck: 200324 араа анаа vs hed 33 in. 
Trailing: track; pfront ые seen en orca Аз ». 36 in. 
Trailing: trucks ТЕЙ рЫ а iter „Каса 51 in. 
Journals, diameter and length: 
Driving. таем ei vun are eget se aet 1214 in. by 14 in. 
туте: Оев oma eod a ves e eif nsa erg 11% in. by 14 tn. 
Front. trucks 25650 ends Sana СТАА aas 7 in. by 14 in. 
Trailing truck, front............. РОР 6% іп. by 12 іп. 
Trailing trucks rear. осама 9 in. by 14 in. 
Boiler: 
D Extended wagon top 
Steam pressure: аа some pedet rund 250 1b. 
Etel; Emdi: Жилик кий OV e Pp UR CERE acess Soft Coal 
Diameter, first ring-inslde- o5 seo S I 844 in. 
Firebox, length And WINS саайа ios oerte edu 132 in. by 96% in. 
Combustion chamber; length. aing ia она ч 66 1/16 an; 
Tubes, number and Ф іатеѓег.................. 2 285—2 
Flues, number and Чбїатеїег................... 50—534 ic 
Length over tube sheets............ aa esee 21 ft. 6 in. 
Grate КОЛКО pas emen еу De AV 88.2 sq. ft. 
Heating surfaces: 
Firebox and combustion chamber........... ian 3242 Sq: ft. 
IPOH CURES o Siri ee ОКУ ТҮРҮ КЕКСЕ us 28 sq. ft. 
SiphOns Jw ade RES Kreta ud aD AT (X a R8 sq. ft. 
"'uhes' and. fries eso. ceo erm y Ranieri әз ... 4,700 sq. ft. 
Total evaporative .......... eere аана 655193 Sq. ft. 
Superheating. seek льн manera 1,324 sq. ft. 
Combined evaporative and superheating......... 6,517 sq. ft. 
Tender: 
Water сарасійу................ nnne 12,000 gal. 
PBuelcapacity ecu uses. Өй» эл x o x E Hue SIS des 14 tons. 
Wheels, diameter outside {їгез.................36 in. 
Journals, diameter and length................. 6% in. by 12 in. 
aximum rated tractive force. 64,500 Ib. 


Weight proportions: 
Weight on drivers+total weight engine, per cent.64.1 


Weight on drivers--tractive Ёогсе.............. 4.17 
Total weight engine--total heating surface.... 64.5 
Boiler proportions: 

Tractive force — combined heating surface..... 9.91 
Tractive force X diam. drivers + comb. 

heating: surface оо ааа 76.2 
Firebox heating surface, per cent of evap. 

heating surface’ аза {шө Бый клы 


Combined heating surface = grate area 
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toward the front. Floating bushings are used in the 
back end of the main rod and main connection in the 
side rods, the flanges being on the inside. The main 
driving boxes are of the Alco supplemental bearing 
type, suitable tor straight axles, and all other driving 
box cellars are arranged for narrow grease cakes of 
the same size as used with similar size journals on other 
locomotives. 

The front driving axle is arranged for lateral motion. 
Normalized carbon vanadium steel was used in the 
manuíacture of the main and side rods, piston rods, 
eccentric rods, radius bars, combination lever, combina- 
tion link and valve stems. 

'The bumpers are of pressed steel, U-shaped to sur- 
round a cast steel bracket which houses a Miner A-18-S 
friction draft gear and short shank coupler. 

The boiler is of the radial stay, extended wagon top 
type, 8414 in. inside diameter at the front and 95 in. 
outside diameter at the throat. The barrel contains 50 
53¢-in. diameter flues and 285 2-in. tubes, 21 ft. 6 in. 
long. A Type A superheater having 50 units is used. 
The firebox which is lagged and jacketed below the 
running board, is 132 in. long by 9674 in. wide inside 
the sheets, which gives a grate area of 88.2 sq. ft. It is 
fitted with two Nicholson thermic siphons and a brick 
arch which is carried on two arch tubes and the siphons. 
Alco flexible ste vbolts are used in the throat, sides, back- 
head and combustion chamber of the firebox. The fuel 
used is soft coal fed by DuPont stokers, the engine for 
which is located on the locomotive. 

The total evaporating surface of 5,193 sq. ft. is made 
up of 4,700 sq. ft. in the tubes and flues, 377 sq. ft. in 
the firebox and 116 sq. ft. in the arch tubes and syphons. 
The total superheating surface is 1,324 sq. ft. making a 
combined evaporative and superheating surface of 6,517 
sq. ft. The Chambers front end throttle valve is used 
in connection with the Alco compensating lever to take 
up expansion in the operating rod. Опе of the loco- 
motives is equipped with B. & S. cylinder cocks. The 
boiler is equipped with a Cleveland float type low water 
alarm. А cut-off and back pressure gage is also pro- 
vided. A Strombos air whistle is used, and it is located 
in the rear of the stack. 


The tender 


The tanks used on the tenders are of the Ralo Acme 
type carried on Commonwealth underframes and four- 
wheel trucks. The tender has a capacity of 12,000 gal. 
of water and 14 tons of coal. The wheels used under 
the tenders are of rolled steel, 36 in. in diameter and 
have 615-in. by 12-in. journals. 


Locomotives on the Ft. Wayne division of the Pennsylvania a t Crestline, Ohio, on September 22 awaiting assignment to 
Tunney-Dempsey prize fight trains bound for Chicago 


Annual winter meeting of A.S. M. E. 


Paper on heating and ventilation of passenger cars features 
Railroad Division program 


VER 2,00 registered as being in attendance at 
the annual meeting of the American Society of 
Mechanical Engineers which was held in the En- 

gineering Societies building, New York, December 5 to 
8, inclusive. Five papers and a report of progress in 
the railroad industry was presented bv the Railroad 
Division during two sessions. A paper on “Diesel en- 
gines for Locomotives,” by К. Hildebrand, chief. engi- 
neer, Diesel department, Fulton Iron Works Company, 
St. Louis, Mo., was also presented under the auspices of 
the Oil and Gas Power Division, An abstract of Mr. 
Hildebrand's paper will appear in a later issue of the 
Railway Mechanical Engineer. 

T. C. MeBride, manager, locomotive feedwater heater 
department, Worthington Pump & Machinery Corpora- 
tion, Philadelphia, Pa.. presented a paper at the morn- 
ing session of the Railroad Division оп back. pressure 
and cut-off adjustment for the locomotive. He discussed 
the subject from the operating standpoint only and gave 
data representing the indicated. horsepower, the steam 
consumed and the dry coal fired as functions of the back 
pressure. He pointed out that for each locomotive there 
is a certain back pressure at which maximum power can 
be obtained at the lowest cost. He also proposed a 
method of determining the best back pressure experi- 
mentallv and the use of back pressure gages for the 
guidance of locomotive enginemen. 

One of the most timely papers on the program of 
the Railroad Division was on the subject of heating and 
ventilating passenger cars which was presented by Ed- 
ward А. Russell, engineer of design, Vapor Car Heating 
Company, Chicago. An abstract of his paper is in- 
cluded in this report. A paper on safety, by Thomas 
Н. Carrow, superintendent of safety, Pennsylvania, 
Philadelphia, Pa., was presented by title only. Two 
other papers were presented during the two sessions of 
the Railroad Division; one by F. J. Scarr, the Scarr 
Transportation Service, New York, on motor truck and 
Le.l. freight, and the other by S. Timoshenko, research 
laboratory, Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., on the vibration of 
bridges. 

The report on the year's progress in railway mechani- 
cal engineering was read by the chairman of the division, 
H. B. Oatley, vice-president, The Superheater Company, 
New York. In compiling data for this report, the com- 
mittee obtained information concerning developments in 
Europe as well as in the United States and Canada. 
Following are brief summaries of the report of progress 
in railway mechanical engineering and of Mr. Carrow's 


paper. 
Progress in railway mechanical engineering 


During the past vear the progress in railway mechani- 
cal engineering has been steadily toward bettering the 
operating efficiency of railroads by continuing the effort 
to increase the gross ton-miles per freight train-hour. 
Part of the accomplishment is due to heavier and more 
efficient motive power, part to improvements in signal- 
ing, heavier car loading, etc. The tendency toward 
higher steam pressures in locomotive boilers is going 
forward, the D. & H. having put in service its 400-Ib. 
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pressure 2-8-0 type locomotive, known as the John В, 
Jervis, and the Pennsylvania is engaged in designing a 
2-10-0 type with 420-1). pressure. Auxiliaries are 
operated with superheated steam; enlarged grate areas 
and greater firebox volumes are being used in increasing 
numbers, as are also feedwater heaters and exhaust 
steam injectors. — l'hree-cylinder locomotives are being 
purchased in considerable numbers. Experiments are 
still being conducted with oil-electric locomotives in 
switching service. The Chicago & North Western has 
added storage batteries to reduce the weight of the 
primary power plant. 

Indications from records covering the first half of 
1927 encourage the belief that the fuel savings on loco- 
motives will amount to approximately $17,000,000 as 
compared with the vear 1926. The consumption per 
1,000 gross ton-miles in freight service for the first four 
months of this vear was less than for the corresponding 
period during the year 1926. If this rate of reduction 
is maintained, the 1927 figure will be 129 Ib. 

It was reported that radical changes were being con- 
sidered by a number of technical schools in the courses 
of study offered to students in railway mechanical en- 
gineering. The fact was also brought out that some 
of the institutions formerly maintaining courses in rail- 
way mechanical engineering leading to the degree of 
bachelor of science, were abandoning this course and 
combining the more important railway subjects in the 
straight mechanical engineering course. It was sug- 
vested that institutions offering courses in mechanical 
engineering could present a better balanced course if 
the design and operation of motive power and rolling 
stock were included in the mechanical engineering 
curriculum. 


Can accident prevention be reduced to a science? 


Thomas Н. Carrow, superintendent of safety, Penn- 
sylvania, Philadelphia, Pa., presented a paper on “Сап 
Accident Prevention be Reduced to a Science?" Mr. 
Carrow in his title uses an interrogation point, but his 
conclusion after making an exhaustive analysis of 
causes, is that the answer should be in the affirmative. 
He cites the record of the railroads, as reported by the 
Interstate Commerce Commission, which shows the 
casualties per million man-hours, as having been reduced 
from 30.9 in the vear 1923, to 20.7 in the first half of 
1927; and, moreover, this progressive improvement is 
very much more impressive when the figures are shown 
with respect to individual railroads. 


Desides the humanitarian aspect of preventing death 
and distress, the monetary result deserves attention. On 
a certain trunk line railroad, the cost of injuries to em- 
plovees was reduced as shown by the following striking 
statement: 


Wear 1923.0 £5 cie va 
Year 1924..........6. . 


$327,657 
185.297 


Feat 1033. Lives a 
Year 1998. eran es 


$133,087 
82.470 


Some accidents are, of course, unpreventable either by 
the management or the employee. and often it is not 
possible to determine whether the responsibility does 


or does not lie with the injured person. As showing 
how the individual character and habits of the man him- 
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self affect the record, the paper cites the accident records 
of eight men as follows: 
3 times in 26 years of service 
18 times іп 9 vears of service 
0 time in 31 years of service 
31 times in 23 vears of service 
1 time in 26 years of service 
1] times in 20 vears of service 
9 time in 26 years of service 
7 times in 33 years of service 

Mr. Carrow estimates that 10 per cent of all injuries 
to employees may be classed as unpreventable, and five 
per cent as due to physical conditions, leaving 83 per 
cent which he charges to the human element. In a list 
of the advantages of accident prevention, he includes 
the forestalling of burdensome legislation, as one item; 
the public ultimately demands a reasonable standard of 
safety, if such is not voluntarily provided. Опе of the 
items under the head of cost is the expense of break- 
ing in new men, which is estimated at from S50 to $250 
per man. 

Following is an abstract of Mr. Russel’s paper: 


Car repairman їпїпгєй.............. 
Car repairman їт)пгей.............. 
Machinist iniured..... ce... eee ee eee 
Machinist inturcd.... 0... a eee 
Freight conductor ийитей........... 
Freight conductor iniured........... 
Locomotive engineer injured.. 
Locomotive engincer injured... 
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Heating and ventilation of passenger 
cars 


By Edward Л. Russell 
Engmeer of design, Vapor Car Heating Company, Chicago, Ill. 


АП exhaust ventilators now in use vary in capacity 
according to train speed. “This variation is admittedly 
too great as between a car at high speeds and one stand- 
ing still. It is also a fact that in passenger cars, even at 
reasonably high speeds, there will be "dead-air" spots, 
generally about midway between the floor and deck, and 
at either side of the aisle, in an open-body car. The regu- 
lation of the exhaust capacity and the maintenance of 
a continuous and uniform change of air throughout the 
car, regardless of train speed or of wind direction and 
velocity, would result in increased comfort and economy. 

The number of ventilators to be applied to a car should 
be determined bv the capacity of the ventilator and the 
maximum number of occupants to be carried. The Mas- 
ter Car Builders’ Association report and recommenda- 
tions in 1908 showed that 1000 cu. ft. of fresh air 
should be supplied per hour for each passenger. 

The present. overheated and stuffy condition. often 
present in cars standing at stations, can best be over- 
come by an arrangement whereby steam will be auto- 
matically shut off and a forced ventilation simultaneously 
begun whenever cars come to a stop. This could be 
further developed so that the amount of forced ventilation 
would be automatically controlled by train speed. 

An efficient ventilation and heating svstem requires 
sufficient fresh air admitted by proper intakes, uniformly 
warmed by an easily regulated or automatically operated 
heating system, thoroughly circulated for the comtort 
of occupants, and exhausted by properly regulated me- 
chanical means. 

The heating of passenger cars has recently received 
special attention because of the difficulties that have 
heen introduced by the advent of larger locomotives and 
the hauling of very long passenger trains. The increase 
of steam pressures necessary for car heating has ren- 
dered rubber hose unsatisfactory and uneconomical for 
steam connections between cars. Where rubber steam 
hose is used, a maximum of 10 to 12 cars can be satis- 
factorily heated. In severe weather it is the practice on 
some roads to remove the steam hose, particularly on 
head-end cars, at the end of every trip and replace it 
with new hose, in order to avoid train delays due to 
burst steam hose. 

A most timely editorial appeared in the Railway Age, 


ENGINEER Vor. 102, No. 1 
January 8, 1927, entitled “Car heating both difficult and 
expensive," in which it was stated that "tests have shown 
that а modern steel passenger car can be heated with 
about 2.85 Ib. of steam per hour per degree difference 
in internal and external temperatures. This difference 
may reach 75 deg. or more, and in a 15-car train, there- 
fore, 3.200 Ib. of steam per hour are required, or roughly 
eight per cent of the locomotive boiler capacity .. А 
passenger car is essentially a room on wheels with a 
large proportion of window area, and exposed on all 
sides; and passes at high speeds through blizzards and 
sleet storms, and all kinds of inclement weather.” 

At the close of this editorial this very significant state- 
ment was made: "The flow of steam through two-inch 
pipe in train line is restricted in most сахех, owing to 
the use of couplings between cars with only 14g-in. 
openings.” 

In a later editorial (March 12, 1927), on “Heating 
Long Passenger Trains," the Railway .\ge stated that 
"with a maximum train-line pressure of 130 lb. at the 
reducing valve, it has been found impossible to heat 
the rear cars of a 13-car train to anywhere near 70 deg. 
Under these conditions, it has been found necessary to 
have the initial train-line pressure materially higher to 
supplv steam fast enough to be carried back to the rear 
car of such a train. ‘The utilization of high steam-line 
pressures presents a number of difficult problems in de- 
sign, maintenance, and operation that can only be solved 
by considerable study and experiment." 

These two cditorials indicate the problems that have 
to be met in car heating. 


Car heating requirements 


Essentially there are three requirements for ideal pas- 
senger car heating: Sufficient volume and pressure of 
steam supply from locomotive for the adequate heating 
of every car in train; full-area steam passage through 
connections between cars, with minimum friction and 
freedom from leaks: and correct amount, distribution, 
and regulation of heating surface in each car to heat 


. the car economically and satisfactorily under all condi- 


tions. 


Locomotive equipment 


For a number of vears a 2-in. steam train line has been 
used under passenger cars, but the source of supply 
from the locomotive boiler is still restricted to a 175-in. 
outlet at the stop valve, with even smaller area for the 
steam passage through the valve. This restriction nec- 
essarily retards the volume flow of steam to meet car- 
heating demands in severe weather, particularly on long 
trains. The use of a 2-in. stop valve, preferably of the 
anvle type. constructed so that the valve seat lifts free 
from the path of the steam, will provide a greater amount 
of steam for car-heating purposes. 

Essentially, then, this area should be maintained in 
reducing-valve connections in all steam-heat piping on 
the engine and in all steam-heat connections between the 
engine and tender. Tests made by one of the large rail- 
roads, using a 2-in. stop valve and a 2-in. pipe to reduc- 
ing valve, showed pressures at the reducing valve to be 
more than 10 per cent higher than those where a 114-in. 
stop valve and pipe were used with the same boiler pres- 
sure. It is important that the full area be obtained at 
the boiler outlet to the steam-heat line, and that the 
steam-heat piping on the locomotive be properly pro- 
tected with covering. 

Of more importance than is often recognized is the 
pressure-reducing valve used in the steam-heat line on 
locomotives. The length of train and varying outside 
temperatures determine the pressure and volume of 
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steam required for car-heating purposes. Considering 
the maximum steam requirements for car heating, pos- 
sibly eight per cent of the boiler capacity, it is important 
that the reducing valve should permit economy in steam 
consumption under other than the maximum require- 
ments. The pressure-reducing valve, therefore, should 
be capable of adjustment to апу desired pressure, and 
should maintain that pressure without fluctuation. A 
most important feature in the operation of locomotive 
pressure-reducing valves is the item of maintenance cost 
and the delay to the locomotive while making repairs. 


COMPARISON TABLE 
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With locomotives thus equipped, including all 2-in. 
piping and connections on tender, a higher pressure 1s 
available for car-heating purposes. 


Connections between cars 


The necessity for a full 2-in. steam passage through 
end valves, metallic conduits (used instead of rubber 
hose, which is not practical for high pressures), and 
couplers between cars has been proved by 41 tests. 

As far back as 1922 it was demonstrated in actual 
service tests that when changing engines at terminals, 
steam would pass to the rear 
of a train equipped with 2-in. 


р E "E _ connections between cars in 
: B. [E |, lew | c s tl half the ti - 
a Л Se ax c4 xe И P less than one-half the time re 
& SREK vxo pga «О |021 quired in a train equipped 
4 ERI Ozta оош ucz «Qe s, ou : : ; 
по & КЕГЕ ИНЕ EIER РЕ with 114-in. connections be- 
a u 
ү ér*25 |tir|ézz «92529 БЕ) tween cars. 
A m > . " . 
2190 N gr isa |" [<r Last winter, one railroad, in 
с . 
5 90 N | STANDING an effort to heat long trains 
: Р i 20 Coaches of 18 to 20 cars, removed the 
EIE 5 reducing valve from the loco- 
& А : 
=, = motive and applied armored 
- S 
e = steam hose to all cars so that 
за g Rue full boiler pressure would be 
2% $ ае available for car heating; but 
& 5015 Š Conduits even with this arrangement 
MAE NS the rear cars could not be 
ENI Р : ТОТ heated in severe weather. 
КЧ ч . * 
3 & i TEST Two-inch end valves and 2-in. 
50 © * E 27120 Coaches А . . 
У Ц » г | metallic conduits were applied, 
ў 1 1 A Pt 
104 E Y leaving the 1:16-іп. couplers 
ols Ls 3 which have only a 13-in. 
$ © gasket opening. However, {о 
ota tt heat the rear cars satisfactorily 
=2 2 aires -2 "Metal Condutts -2"Couplier 7n ы : 
£97 H Erd Киез - Standard Rubber Hose 1] "Coupler in extreme weather it was 


Fig. 1—Variation in steam pressures at different parts of a 20-car train with 2-in. and 


114-in. connections 


This has been successfully overcome by the adoption on 
many roads of a reducing valve so constructed that the 
cylinder walls and piston (the principal parts which 
wear or "wire-draw") may be quickly renewed without 
removing the valve from the pipe connections. 

‚ With present pressure requirements on steam-heat 
lines, rubber steam hose cannot be successfully used be- 
tween the engine and tender and at the rear of the tender. 


found necessary also to apply 
2-in. couplers. 

Another recent test indi- 
cated a pressure drop through 
the equivalent of five cars equipped with 114-in. end 
valves, rubber hose, and couplers which was 50 per cent 
greater than with the 2-in. connections between passen- 
ger cars. 

It has been found, where 2-in. metallic conduits are 
applied, that the saving in cost of steam-hose renewals 
over a period of two heating seasons in northern climate 
will more than cover the entire expense of the metallic 


Table 1—Data compiled from running tests made during the winter of 1926-27 


Pressure Average Ч Average 
at car Average drop in pressure pressure 
. Outside Average steamheat temperature, head end cf first car to rear of— at 15th car 
Connections ! temperature, speed, gage on deg. Sth car 10th car 15th car Ib. per 
between cars deg. fahr. m. p.h. loco. fahr. xxl раа, qug == Sq. in. 
Wirt 15 STEEL COACHES 
Zin. metallic ........ —9 34 113 66 42 69.2 77.3 23.2 
Iein, and hose..... 10 36 129 67.5 63.4 106.8 116.8 26 
WirH 15 STEEL SLEEPING Cars 
Zin, metallic........ 25 33 128 69.5 50.5 88.5 97.9 15.9 
1':4п. and hose..... 3 39 147 59 69.2 114.5 125.8 0.0 


1 Two-inch | metallic: 
hose, and 1%-in, couplers. 


2.in. end valves, 2-in. metallic conduits, and 2-іп. steam couplers. 


1!4-in. and hose: 143-in. end valves, 1!4-in, standard steam 


Tests conducted in 1920 by the Montreal Air Brake Club 
showed a pressure loss between the reducing valve and 
the rear of tender of 13 per cent with standard 1%-їп. 
Steam hose between the engine and tender, and a pres- 
sure loss of 5 per cent with 2-in. metallic connections. 
Flexible metallic connections for this service should 
adapt themselves to any motion in service without re- 
stricting the steam areas. 


conduits. Further maintenance economies will result 
from the use of metallic conduits constructed so that 
the gaskets and any other parts requiring renewal can 
be changed without special tools and without removing 
the conduits from the cars; and by the use of gaskets 
with long life—made possible by arranging the conduit 
so there is no weight or strain on the gasket under any 
condition of service. 
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One railroad made a very exhaustive test last winter, 
with 20 cars standing in yards and with 15 cars in train 
service, to compare the results obtained by using 1:6 -іп. 
connections (end valves, rubber hose, and couplers) 
and 2-in. metallic connections between cars. Fig. 1 and 
Table 1, compiled from this test, show conclusively the 
desirability of equipping locomotives and passenger cars 
with 2-in. steam-heat connections throughout. 


Radiating surface in cars 


There is a special field for electric and hot-water heat- 
ing systems. In strictly suburban service electrically 
operated cars are heated by electricity, although an elec- 
tric heating system is more expensive to operate than a 
steam heating system. For main-line passenger cars, 
even where hauled by electric locomotives, the use of 
steam is far more economical, more flexible in regulation, 
and more desirable. 

The use of pressure steam-heating systems has been 
discontinued. They are neither safe in case of breakage 
of radiating pipes from any cause, nor economical in 
steam consumption. With pressure systems the cars in 
the head ends of trains were always overheated, and the 
traps were frequently frozen. While steam under pres- 
sure has a higher temperature, the difference is of no 
advantage in comparison to the objections and troubles 
arising from the use of pressure heating systems. 

In calculating the radiating surface required for a 
passenger car there are many conditions that must be 
considered, such as the kind of car, its construction, the 
tightness of windows and doors, the minimum outside 
temperatures encountered, and the maximum inside tem- 
perature required. There are definite heat losses to be 
figured. These vary somewhat, depending on methods 
followed in construction. Formulas for figuring the 
conductivity of walls, floors, 
etc., of different materials 
and insulations, were given in 
a paper by K. F. Nystrom of 
the C. M. & St. P. pre- 
sented at the February, 1924, 
meeting of the Canadian Rail- 
way Club. This paper also 
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and on some roads less. И is therefore important to 
avoid all unnecessary waste of steam by the usual over- 
heating of cars lying over at terminals approximating 
two-thirds of the time. 

There is no necessity for maintaining in cars in termi- 
nal yards the temperatures required in service. А 50- 
deg. car temperature in yards will prevent freezing of 
toilet water and permit cleaning and other work inside 
the car without discomfort. Such temperatures can be 
maintained at terminals by automatic regulation. 

'To maintain by automatic means a temperature of 50 
deg. in cars in terminals for two-thirds of the time, and, 
say, 70 deg. in service for one-third of the time, requires 
the use of two thermostats, each made to operate at the 
predetermined temperature, one for terminal control and 
on for service control. 

The requirements of an automatically regulated vapor 
system are as follows: 

It must retain the "short-circuit" principle of the man- 
ually operated vapor system in order to prevent freezing, 
etc. 

It requires a double thermostat properly located in the 
car. 

It must be designed to change automatically from the 
50-deg. terminal-control thermostat to the 70-deg. serv- 
ice-control thermostat, or vice versa, without any manual 
attention. This is accomplished by the use of an air- 
operated contact switch arranged so that the presence of 
air in the brake train line will put the 70-deg. or service 
thermostat in control of the heating system, while the 
absence of air in the brake line will put the 50-deg. or 
terminal thermostat in control. 

It must be arranged so that the 70-deg. thermostat can 
be put in control manually when it is necessary to heat 
cars for occupancy and there is no air in the brake line, 
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indicated the usual heat losses 
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i 
in steel passenger cars. 5% 
The total amount of radiat- $ 
ing surface required in a steel on 
passenger car is generally Ф 
based оп the ratio of one Е с 
square foot of heating surface E a 


to 13 cu. ft. of space inside 
the car. This, of course, as- 20 
sumes that the car is properly 
insulated. 

A heating system for pas- 
senger cars must be arranged 
to warm the car under all 
conditions of outside tempera- 
ture, which, during a single 
trip on some roads often’ range from below zero 
to a point requiring no heat whatever. This necessitates 
extreme flexibility in methods of controlling inside car 
temperatures. 


Automatic temperature regulation . 


In the development of automatic temperature regula- 
tion for passenger-car heating the paramount considera- 
tion has been its resulting economy to the railroads. 
Normally a passenger car is in train service only one- 
third of the time. On some roads the average is more, 


Chart taken from Record ing Thermometer of Test of apor Car heating 

Company's Thermostatic Control of Kapor Heat on Michigan Central Coach |__| 
Recorder Equipped with Magret Needle For Recording Yaire 
Operations also shown abore. 


-Black Strips at Too of Chart show Time Valves tarned on - 373 Per Cert. 
White Spaces show Time Valves turned off -625 Per Сел. | 


Fig. 2—Comparison from tests of steam required in service and at terminals by a car 
equipped with double-automatic control vapor system 


(For а car in service, valves are оп 90 per cent of the time; when the car is idle, the valves are on 


23 per cent of the time.) 


at the same time not affecting the automatic change from 
70 to 50 deg., or vice versa, when air has again been con- 
nected to the brake line. 

With the possible maximum use for car heating of 8 
per cent of the total steam generated by the locomotive, 
it is very essential that every economy be made in heat- 
ing passenger trains. An automatically regulated vapor 
system will maintain uniform temperatures in train serv- 
ice, increasing the comfort of the traveling public, and 
will effect considerable economy in actual steam consump- 
will also eliminate unnecessary waste of steam consump- 
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tion. It will also eliminate unnecessary waste of steam 
in heating cars at terminals. 

Fig. 2 shows the result of a 24-hr. test, both in service 
and at the terminal, of one car equipped with an automa- 
tically regulated vapor system. It will be noted that in 
service, with an average outside temperature of 6 deg., 
a uniform temperature was maintained in the car and 
steam was actually shut off auiomatically for 10 per cent 
of the time. In the terminal, steam was shut off 77 per 
cent of the time. 

The saving in steam and coal consumed in heating 
passenger cars at terminals is further emphasized by a 
test made at a Chicago passenger terminal of two 70-ft. 
steel passenger coaches, identical in construction and in 
the arrangement and amount of radiating surface, quoted 
below: 


Both cars had arrived in the same train, and inside temperatures 
were the same at beginning of test. 

Ventilators of both cars open; vestibule doors adjusted similar- 
ly; temperature readings taken, and all condensation measured 
at frequent and regular intervals. 

Steam supplied both cars from same source, through a tee- 
connection. 


Automatic- Uncontrolled 


control car car 
Outside temperature, 26 deg. F............4. eee 00000 ne 
Average inside temperatvrre mainta red during 
"lay-over," deg. F............... Фи узу уйга 83 
Percentage of time steam was used in rad a'ing 
jul EE 18 100 
Average condensation, Ih. cer Кһг.............. 33.35 124.76 
Average saving condensation, Ib, per hr...... [Lm m 


Or approximately...... llle esee es 


Also approximately 37,000 gal, of water. 

(Above total saving based on the fact that passenger cars lie over at 
terminals or in yards practically twi-thirds of the time. and allowing 
188 days out of each year during which steam would be required in 
yards.) 


Condensation from the yard line drained before steam entered 
either car. 

One car operated continuousiy under double automatic control 
трае system, with the 50-deg. or "lay-over" thermostat in соп- 
trol. 

Other car, similarly equipped, had the automatic control feature 
cut out, and was operating continuously with all valves in the 
"On" position or wide open, the usual way of heating "lay-over" 
cars. 

In spite of numerous tests that have been made to de- 
termine the actual or average steam consumption re- 
quired to heat passenger cars both in train service and 
at terminals, it may be said that no formula has been 
developed that will be accurate under all conditions. 

Theoretically, approximately three pounds of steam 
per car-hour will be required for each degree of tempera- 
ture difference to be maintained between outside and in- 
side for an ordinary steel passenger car. 

The diversity in tvpes of car, their methods of con- 
struction and insulation, interior arrangements, number 
of exposed outlets of heating system, direction and veloc- 
ity of wind, all affect the condensation of steam for car 
heating. 

An important factor is the speed of train which auto- 
matically increases the amount of air exhausted through 
ventilators. Аз an indication of the relative increase in 
condensation with increased speed of train, note the fol- 
lowing result of test made: 


Outside Pressure at Pressure at rear of 11th car: . 
temperature steam-heat gage, ,— A —- — 
deg. Fahr. 1b, per sq. in. At 40 m.p.h., Ib At 60 m.p.h., Ib. 
27 110 40 30 
—8 110 30 15 


During a test of a train in which all the cars were 
equipped with automatically regulated vapor system, it 
was found that as the thermostats in the cars automati- 
callv closed the admission valves and cut out steam from 
the heating coils inside the cars, train-line pressures in- 
creased. In one instance, presumably the result of ther- 
mostats in all cars shutting off steam about the same 
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time, the pressure at the rear of the last car increased 
25 lb. in 10 min. 

Proper insulation of all exposed piping and connec- 
tions underneath the car will of course, aid the reluc- 
tion of condensation in severe weather and at high 
speeds. 


Discussion 


One of the speakers referred to a number of heating 
tests made in January, 1927, by an eastern railroad with 
passenger car trains varying from 15 to 20 cars. In 
these tests both the 1!5-in. and 2-in. equipment were 
tried out. With the 114-in. equipment, steam ap- 
peared at the rear end of the twentieth car in about 30 
min., while with the 2-in. equipment and with the same 
inch of water pressure delivered to the train, the steam 
appeared at the rear car in 334 min. 

The question of more adequate insulation was brought 
up by another speaker, especially the connections be- 
tween the cars. It was observed in the tests referred 
to that when the train was running over track pans 
that the splashing water caused a depreciable drop in the 
flow of steam through the train line and an equilibrium 
of pressure was not reached until after the track pans 
had been passed. He said that it was found to be un- 
economical to increase the thickness of the insulation 
over one inch. Furthermore, it was found to be impos- 
sible to insulate more than 30 per cent of the exposed sur- 
face between the two ends of the train line. Не sug- 

wem . 
gested that considerable study should be given to the 
subject of insulation and also the insulation of metallic 
conduits. 

One of the speakers asked to what extent superheated 
steam had been used for car heating. In reply to this 
question, another speaker said that the Long Island had 
been using superheated steam for a number of years 
and that it had reported some very satisfactory results 
both as to the saving of fuel and in the more constant 
heating of cars. Some of the railroads in the northwest 
are also considering the use of superheated steam on 
their long transcontinental trains having from 15 to 18 
cars, and operating in temperatures as low as 30 and 
40 deg. below zero. It is believed, he said, that the en- 
tire train can be heated by the use of superheated steam 
and thus avoid the necessity of using individual car- 
heating equipment in the last four or five cars of the 
train. In reply to the discussion on the use of super- 
heated steam, Mr. Russell said that 200-Ib., 600-deg. 
superheated steam have 121 B.t.u. in addition to satur- 
ated, which would affect a gain of probably eight per 
cent. Some of this gain would, no doubt, be lost through 
radiation due to the increased velocity of the super- 
heated steam and the additional fuel required for super- 
heating. 


Engine truck box used on the 


St. L.-S. F. 


HE engine truck box with the removable lateral 

liner shown in the drawings is in general use on 
four-wheel engine trucks, two wheel engine trucks and 
trailer trucks on the heavier class locomotives of the 
St. Louis-San Francisco. The feature in the design of 
this box is the brass lateral liner which can be removed 
when worn down to a minimum thickness without re- 
moving the box. These liners are brass castings, the 
dimensions and detail design of which are shown on 
one of the drawings. The face of the truck journal box 
is designed to extend beyond the wearing surface of the 
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hub to permit securing the lateral liner or hub plate to 
the face with four 7$-in. bolts. 
It will be noted that the lateral liners are provided 
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plate by screwing down the plug which is designed to 
take a 34-in. socket wrench. 
One of the drawings shows the method of applying the 


зе ET 
ә Ok кч ЖОЛУН Cellar Pin 
1 ч ine of face o! 
» Do» Brass Hub Plate 
——- - - ay a “1 K once MO Nig - 
jee ee BE—-———Lo x 4d 
xt a M MET Teu ез 
3 
S3, 
SOY 1207111 UL 
KS | 
© “FI 


Bij---- 


xu 4$-—— 


nn 
;, 
4 


>| 


E | 
ute 


cM 


"V* fhape 


truck lateral liner 


Design of engine truck box with removable lateral liner 


with grease cavities, one of the top cavities being fed 
hv grease from a cup located at the back of the box. 
The design of the grease cup used to lubricate this type 
of lateral liner is illustrated. The grease cup is of 
malleable iron, and is designed so that the end of the 
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Application of removable lateral liner to box originally 
provided with a babbitted hub 


5/16-in. hole of the cup makes a tight fit with the 14-in. 
hole extending through the box to the grease cavity in 
the lateral liner. Grease is forced through to the hub 


removable lateral liner to a truck journal box which 
was originally provided with a babbitted hub. А V5-in. 
steel reinforcing plate is secured to the face of the box 
by four 76-in. cap screws the heads of which are coun- 
tersunk їп the face of the steel reinforcing plate. The 
lateral liner is bolted to the steel reinforcing plate bv 
four 74-in. bolts fitted with castle nuts which are pre- 
vented from turning by a 14-in. cotter. 

Considerable saving of scrap brass is effected by mak- 
ing the lateral liners of that material. Practically the 
same methods can be used in the renewal of these liners 
as are commonly used in the renewal of connecting rod 


Detail of the removable brass lateral liner 


bushings. The only metal lost is that which is actually 
worn away. Considering the scrap value of the worn 
liners removed from the engine and trailing truck jour- 
nal boxes, the cost of taking up the lateral on these 
trucks is considerably lower than the casting of anti- 
friction metal directly on the face of the locomotive driv- 
ing boxes. 


Grease cup used for lubricating the engine and trailer 
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Mallet locomotive with large capacity tender and sixavheel power tender 
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trucks used at the Missouri Pacific hump yard, Dupo, Ill. 


Double power tender trucks on M. P. 


Application to large power 
shows a number of 


URING the early part of 1927, the Missouri 

Pacific was faced with the problem of providing 

additional unit motive power capacity to meet 
the demands of heavy duty hump yard switching service 
at Dupo, Ш., and it was decided to secure this increased 
capacity by the application of steam driven power trucks 
under the tenders. A 2-8-8-2 type and a 2-10-2 type 
locomotive were accordingly selected and equipped with 
new large capacity tenders, each having two six-wheel 
power tender trucks, or auxiliary locomotives as they 
are known, furnished by the Bethlehem Steel Company, 
Bethlehem, Pa. These trucks have 10-in. by 12-in. cyl- 
inders, 36-in. wheels and a gear ratio of 2.25, but in this 
case, each truck has six wheels, four of which transmit 
power. With the installation of these trucks the Mis- 
souri Pacific becomes the first railroad to propose and 
place in service two six-wheel auxiliary locomotives un- 
der one tender. 

Dupo yard, the classification terminal for the Illinois 
division of the Missouri Pacific embracing the Southern 
Illinois coal mining district, is subject to peak move- 
ments over long sustained periods during the coal load- 
ing season. The northbound movement over the hump 
consists of heavy coal trains from the South, and the 
gradient in this movement ranges from .17 per cent at 
the foot to 2.2 per cent at the apex of the hump. The 
southbound movement consists of merchandise load and 
empty coal cars for the South, and the gradient in this 
movement ranges from zero at the foot to 2.3 per cent 
at the apex of the hump. 


Two solutions of the problem 


Two ways were open to secure an increase in the num- 
ber of cars handled over the hump: First, increase the 
trackage facilities on the hump, which was not desirable 
and which would seriously hamper switching operations 
while construction was under way; and second, secure 
additional capacity in the pusher locomotives serving the 
hump, which would considerably increase car handlings 
and would also result in economies in operation due to 
faster movement of cars to the point where hump 
switching began. 


in heavy hump yard service 
important advantages 


The second way was decided to be the one most suited 
to the local operating needs. Locomotive 4000 having 
the following characteristics was selected to handle the 
movement on the northbound hump: 


Туре QS tas ИК Ole ase eR ae ashen er SE REP LC CUENCA ae Mallet 
Whee) ^arrangenmetntz: isis oie 8.5% 4,45 ah VE MS OS iir e Ere QS Y 2-8-8-2 
Weight On “drivers. з юз» Мәе irren даа vale рка ........414,800 Ib. 
Weight: Yon! “tracks 2.05.5 оо p teen ЕН dd rp Roe US o A 18,600 Ib. 
Weight on trailer.......... y OR ea едй и Sar AEE E FRE YIN TI, SR IURIS 19.600 1b. 
Weight’ ой ёйдё. реки аы не hv a Ie eee sje den 453,000 ib. 
Weight. of tendis. sa, sins а oe Ae ае as UG ares ake 305,500 Ib. 
Н.Р. cylinders, diam. and stroke. ..... 2.0... cee eee eens 26 in. by 32 in. 
І, P. cylinders, diam. and э{гоКе...................... 40 їп, by 32 in. 
Diameter, driverá 2. vosil.a cea crore qr аль блаа ее xin UV. АЛУДЫ ЕЕ 55 in. 
Diameter, engine truck wheels. ........-.++eee eee заа бее O30 ЭП, 
Diameter, trader. wheels... уу э ore sad 605 Sea 006 aS ere оь бе. 30 in. 
Diameter, tender truck wheels............2 ccc ы» узж ла enn 36 in. 
"TRACHVE “FORCE. 22.44. v os ө» ЫЫ nii eT SIR КИ мааа ае Uie 94,400 1h. 
Boilé£ ^ ЖЕМИНЕ Sa ere sot yv Nee LR ei Go rh TP ere dee EA SEIS Ht Red 200 1b. 
Grate агеа еен eere a N S d qd xc eS aunts Ue eie ave SI Я 84.8 sq. ft. 
Firebox, width and ]ength............ cscs e eran nn 96 in. by 126 m. 
Heating. aurface, superheáter. c. uere ch nse 49594 II eS 890 sq. ft. 
Heating. sürface, firebox-. coe esee eatis eie pe xo ele cartoni 252 sq. ft. 
Heating surface, tubeg. Sessio y eai ye rn gno a red rore Roy arra A 3.216.2 sq. it. 
Heating surface, Иба он cones enerd sorts recede 1.088.56 sq. ft. 
Heating surface, feed water һеагїег......................... 1.240 sq. ft. 
Heating surface, arch: tübeS..4o. conor si e Ch ox a nara! d veto sve sq. ft. 
Heating: surface; fotalo. 24. oras c) ж азайа ete Varr eu tp 5,828.76 sq. ft. 
Бает н Юеш а eI STA 2e UC анса Coal 


Locomotive 1729 having the following characteristics 
was selected to handle the movement on the southbound 
hump: 


КУЖ ЕКУЛУ ЛОРУ ТЛ E КЛ ЛЖ N e Sins Suis ‚баша Fe 
Wheel) sarranwements.c. ce va vc e yea es oet Sone ЫСА» QI ...2-10-2 
Wright ors drivet€is Sua ecod amets Farina) aes eie CRT STE .329,5(4f Th. 
Weight ргис. «xvuso rdi oiim enn p € o ve deg uc HEU SU Ale 
Weight on trailer 60,100 Ib, 
Weight of enzine .418,950 1b. 
Weight of tender 305.500 lb, 
Cylinders, diam. and attaket; sedesa a ees. 30 in, by 32 1n, 
Diameter, xdEiVeri- таа Pee Co ESSI Io HI AREE lv spect hale 63 in, 
Diarieter- irüekowheel82 оаа avin E элй ыа. dore EN Oe 33 in 
Diameter, trailer "wbeelgo o alea cet sio еы hovel wel ME АМАЛЫ 43 in, 
Diameter, tender truck wheels. 2... ose eere es Лк E desde emi MO, ATL 
Traétive. force ао ЫК a ope eee acis Y aired EA OP S eR e 81.600 Ib. 
Poler: MERsure а ah Gow aoe EQUITES аа ШОН: 
Grate JaPem. cc seyn nsb ale жоли» е.» одага айка RATE 1-318794 876 d аја а FACE S8 sq. ft, 
Firebox, width and Л ПНЕ. ess ер жээ» на жк,» 96% in. bv 13214 in. 
Heating surface, superheater.......... каз ээк аЛа кеа 1.285 sq. ft. 
Heating surface, бтеђох....... 2... ааа esetseseeee, 265 SQ. ft 
Heating. surface, tubes... oue оао еее ыбаа cdl 20 Sq. hb 
Heating: surface, Яев ананга „жжке va Sian blake E 1.466 sq. ft. 
Heating surface, siphons and arch tubes 5 g rt. 
Heating surface, combustion chamber..............- 

Heating surface, total 
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After a careful study of the conditions and require- 
ments for steam used by the engine and auxiliary loco- 
motives, a check of the boiler capacity was made and it 
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Diagram showing the piping arrangement used with the double power tender truck installation on Missouri Pacific Mallet Locomotive No. 4000 
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was found that the present boilers would be able to sup- 
ply enough steam for the two additional engines in addi- 
tion to that required for the main locomotive, without 
any change, as it is not necessary for both of these auxili- 
iary engines to be cut in for any great length of time. 


New tenders built for both locomotives 


New tenders were built for both locomotives, each 
having a capacity for 18 tons of coal and 14,000 gallons 
of water. They were equipped with Bethlehem auxiliary 
locomotives on both the front and rear trucks which in- 
creased the available tractive force on each locomotive 
as follows: The tractive force of locomotive No. 4000, 
which carries 200 lb. steam pressure, was raised from 
94,400 Ib. to 122,400 1Ь., or an increase of 28,000 Ib. 
The tractive force of locomotive No. 1729, which car- 
ries 210 Ib. steam pressure, was raised from 81,600 Ib. 
to 111,600 Ib. or an increase of 30,000 Ib. 

These two locomotives are now operating on the Dupo, 
Ill., hump, and although complete figures on their per- 
formance are not yet available due to the fact that 
traffic from the Southern Illinois coal fields has not been 
of sufficient volume thus far to permit operation at maxi- 
mum capacity over a 24-hour period, the locomotives 
have demonstrated conclusively their ability to handle 
increased tonnage on the hump and have more than met 
expectations along this line. 

Locomotives of similar class to locomotive 1729 have 
a capacity of 3,000 actual tons in a southward movement 
over the hump. Since the application of double-power 
tender trucks Locomotive No. 1729 has demonstrated its 
ability to handle a train of 6,011 actual tons, consisting 
of 86 loads and three empties on a southward movement 
over the hump. 


Tractive force increased 


While the available tractive force of locomotive No. 
4000 was increased approximately 30 per cent and on 
locomotive No. 1729 approximately 37 per cent, the 
capacity of both locomotives in tons handled over the 
hump increased 50 per cent. This is due to the longer 
trains which permit the locomotive and some of the cars 
to be on the level or on a very light grade at the bottom 
of the hump, at the time the first cars are being pushed 
over. 

In the past, during the coal loading season, it has been 
necessary in order to handle the entire train brought 
into the yards by the road engine to use a helper loco- 
motive for 24-hour service on the hump, or else take the 
trains up in two cuts which caused considerable conges- 
tion in the yard. 

Both locomotives No. 4000 and No. 1729 have demon- 
trated their ability to take the heaviest trains brought 
into their yards over the hump without helper service. 
which will effect considerable economy on account of 
elimination of helper engines. ә 


Special tender underframes—Piping 


The tender underframes were especially developed by 
the Commonwealth Steel Company, St. Louis, Mo., to 
accommodate this double installation and the tenders 
were built new by the Missouri Pacific with the idea in 
mind of providing sufficient water capacity to keep the 
locomotives in service during the full eight-hour shift. 
The piping application consists of a single pipe line 
running from suitable connections to the right and left 
steam pipes back to a Y-fitting at the forward end of the 
firebox and then branching into two independent 3-in. 
steam lines extending further back to the auxiliary loco- 
motives. Two special Bradford throttle valves with a 
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single operating handwheel conveniently placed in the 
locomotive cab control the flow of steam. Gate valves 
permit shutting off steam to either line should the opera- 
tion of one of the auxiliary locomotives be undesired for 
any reason. 

The piping under the tender consists of the two 3-in. 
steam lines suitably connected from the steam pipe leads 
on the locomotive to the auxiliary engine on each of the 
trucks. 

Two 314 in. exhaust pipes conduct the exhaust steam 
from these engines to two lengths of 10-in. vertical steel 
pipe which serve both as up-takes through the body of 
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also provided where necessary with flexible metallic 
joints. In addition to the provision of air-operated cyl- 
inder cocks in the auxiliary locomotive cylinders, auto- 
matic drip cocks located at the lowest points in the steam 
lines serve to release condensed water. All of the large 
piping used is of extra heavy weight. Valves and fit- 
tings are designed for high pressures. Steam lines are 
carefully lagged. 


Operation is readily controlled 


The operation of the auxiliary locomotives is wholly 
under the control of the engineman, approximately two 


Santa Fe type locomotive equipped with six-wheel power tender trucks and used in heavy switching service at the Dupo, 
IlL, yard of the Missouri Pacific 


the tank and as mufflers. In order to provide complete 
flexibility of the tender trucks in negotiating curves 3-in. 
Barco flexible joints, especially designed for this installa- 
tion, are provided. In the exhaust lines, flexibility is 
secured by the use of 315-in. Barco joints, also of special 
design. The two %-in. air lines to the cylinder cocks are 


turns only of the special throttle valve handle being re- 
quired for complete throttle opening. The auxiliary 
locomotive automatically goes into engagement upon 
the opening of the throttle valve and disengages upon the 
closing of the throttle valve, a feature which makes its 
operation and control comparatively simple. 


Securing crossheads to piston rods 
without using keys 


Failures attributed largely to the weakening effect of key- 
ways that reduce the cross sectional area of the rod 


By a general foreman 


5-in. carbon vanadium stecl, heat treated pis- 

ton rods. The keyways almost cut the rods in 
two at a point where all the strength possible is needed. 
The heavy sledging of the keys in the enginehouse causes 
minute fractures that eventually result in failures. It 
is almost universal practice to connect the piston rods 
to the crosshead by driving a key into a keyway. Ap- 
parently no effort has ever been made to change this 
method of attachment. After examining many broken 
piston rods, the thought occurred that the design of the 
method of fastening the piston rod to the crosshead could 
be improved by eliminating keyways and keys. The 
eight methods of attaching a piston rod to a crosshead 
without using keys are not submitted as complete 
ideas but for the express purpose of stimulating thought 
on the problem, and possible submission through the 


M ens heavy power is mostly equipped with 


medium of the Railway Mechanical Engineer of addi- 
tional methods of securing these two parts together. 


Eight methods of securing piston rods without keys 


Method No. r—Referring to the illustration the end 
of the piston rod is made as large on the crosshead end 
as is possible, allowing for the rod to slide through the 
back cylinder head. Threads are cut on the rod to re- 
ceive the clevis which is tightened and held in position 
by a lock nut. The crosshead is connected to the piston 
rod by a knuckle joint and pin. The end of the cross- 
head is machined to fit in the clevis. 

Method No. 2—The crosshead end of the piston rod 
is made as shown by the dotted lines in the illustration. 
The end of the crosshead fit is made in the shape of a 
half cylinder which is machined for a cap that is bolted 
on with four l-in. heat treated bolts, after which the 
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crosshead is bored and grooved to receive the piston 
rod. The rod is entered in the crosshead and the cap 
tightened. The bolts: have lock washers, double nuts 
and cotter keys. 

Method No. 3—The crosshead is threaded to receive 
the piston rod. It is split through the top as shown. 
The crosshead end of the piston rod has four keyways 
milled in it. A piece of flat steel is inserted in one of 
the grooves before the bolts are tightened. This serves 
as a lock to prevent the piston rod from backing out of 
the crosshead. Heat treated bolts are used to draw the 
crosshead together. 

Method No. 4—The crosshead is bored or reamed 
with the usual standard taper. The rod is turned to fit, 
and is then driven into the crosshead. Two tapered holes 
are drilled and reamed, as shown, half in the crosshead 
and half in the piston rod. Heat treated taper threaded 
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used to prevent the large nut from backing off the 
crosshead. 

Method No. 7—The end of the crosshead and the pis- 
ton rod are machined as shown in the drawing. The 
piston rod is secured to the crosshead by the coupling 
with six 34-in. heat treated bolts. The couplings are 
machined to lock so that the thrust will not be all on the 
bolts. The drawing shows how the halves of the coup- 
lings are machined for fitting. 

Method No. $—This shows a flange coupling. The 
piston rod is turned with the usual taper and threaded. 
The coupling is applied and held by two nuts and a 
washer. The crosshead, which is solid on the end, is 
bored out to receive the two nuts. The flange on the 
crosshead is cast with the crosshead. Four l-in. heat 
treated bolts are used to hold the flanges together. 

With the present design of crossheads, pistons and 
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Sketches of eight methods of connecting piston rods to crossheads without using keys 


pins are then fitted and drawn in with the threaded end. 
The opposite ends of the pins are threaded so that they 
can be drawn out with nuts. No driving or sledging is 
necessary on this type of crosshead. 

Method No. 5—The crosshead is bored and reamed 
with a slight taper and the rod threaded, as shown, to 
receive two nuts, which are drawn up tight. When re- 
moving the rod from the crosshead, the rear nut can be 
used for drawing the crosshead off the rod. 

Method No. 6—The crosshead is .bored out and 
reamed in the usual manner and the rod turned and fitted 
to the crosshead. The end of the crosshead has a thread 
cut on it. A large split nut is made with the sections 
held together by a steel retaining ring which in turn is 
held in position by the lock as shown. The rod is drawn 
into the crosshead by tightening the nut. A lock nut is 


guides it is not frequently necessary to remove the cross- 
heads for relining, or the pistons to renew cylinder pack- 
ing, therefore, it is not necessary to give so much con- 
sideration to disconnecting the crossheads from the pis- 
ton rods but rather to methods of connecting the two 
together to eliminate engine failures. 


DRILL CHUCKS.—A new catalogue, known as the 25th Anni- 
versary Edition, issued by the Jacobs Manufacturing Company, 
Hartford, Conn., lists a new standardized line of chucks, to be 
known as the three-model line of Jacobs chucks. This stand- 
ardized line consists of seven ball-bearing super models for use 
on drill presses, lathes and other production machinery; eight 
plain bearing improved models for portable tool and light drilling 
use, and four new self-tightening models—Jacobs Keyless Porto- 
matic chucks—designed especially for use on portable tools where 
the hand-operated feature is desirable. 


Mechanical drawing and apprentice 
training 


By Warren Ichler 


established to require comment or defense. The 

question raised here is, whether or not the train- 
ing in drafting that many apprentices receive, is suited 
in its entirety to the needs of the average apprentice, 
who is not interested in mechanical drawing as an end 
in itself in his training. 

It would seem that any consideration of the place and 
weight to be assigned to mechanical drawing in the 
training of apprentices will have to begin with the 
promise that mechanical drawing, the representation of 
objects by outline only without attempt at perspective, 
cannot be considered as an adjunct or by-product of 
any trade, but must always be considered as a trade with- 
in itself, affecting all mechanical operations. Probably 
all too often even draftsmen lose sight of that fact and 
look upon their work as an indispensable part of some 
one trade or some group of trades without getting the 
broader viewpoint of the possibilities of their craft. 

Necessarily, most draftsmen are specialty men, but 
this does not prevent them from acquiring a better un- 
derstanding of the drafting problems of those industries 
related to their own special line of effort. By this, is 
meant, of course, the relative ease with which a finished 
draftsman can re-adjust himself to new lines of work 
as compared with the average mechanic’s difficulties in 
rebuilding his craft knowledge and practices to suit 
changing conditions. It implies no unique knowledge on 
the part of the draftsman; rather, it indicates merely a 
more thorough standardization of the basic requirements 
of drafting than is possible in other vocations. 

A concrete example of the foregoing thought is found 
in the fact that technically trained men emigrating to a 
foreign country seem, usually, to look to mechanical 
drawing as a “beginning job” or “stepping stone” to 
broader fields of usefulness while they adjust themselves 
to the language and customs of their new surroundings. 


y | VHE place of the draftsman in industry is too well 


Relation of mechanical drawing to a trade 


As a trade, complete in itself, it is obvious that draft- 
ing cannot be fully taught in connection with—say black- 
smithing or woodworking, or in fact any other trade, 
when another trade is the objective of the student. 

Is it really desirable to do more than to impart a 
knowledge of how to read drawings quickly and accu- 
rately, an. understanding of the tools and methods by 
which drawings are produced and duplicated and an 
understanding of the geometrical construction problems 
incident to the draftsman's work? Even so much in- 
struction is rather a large order for any vocational 
teacher in view of the limited time at his disposal and the 
writer feels that not much more than the fundamentals 
outlined above should be attempted in the average train- 
mg class for apprentices. 

There will always be present in any student group 
those whose mentality, preparatory work and tendencies 
will render these training requirements too simple and 
too easy of accomplishment. To such students, harder 
work can easily be assigned without any disruption of 
the regular schedule of the class and without undue 
distraction tc the instructor and to less advanced stu- 
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dents. Advanced students can always be set to copying 
more elaborate drawings than those required by the 
course or to free-hand sketching of mechanisms, or to the 
designing of simple mechanisms. 

We all have to remind ourselves constantly that what 
we are trying to do for the apprentice is to give him a 
clear, logical trend of thought, a good conception of the 
tools with which he has to work, the habit of close ob- 
servation and quick analysis—mental alertness, and those 
traits of character which one would naturally associate 
with the mental and physical equipment just outlined. 
Since all of these things are duplicated to a certain extent 
in the apprentice's trade education other than his studies 
of mechanical drawing it is hardly necessary to do more 
than to point out the duplications to defend what has been 
said in favor of limiting the drawing courses. 


Why drawing courses should be limited 


Beginning with the physical equipment and require- 
ments of a finished craftsman, it must be noted that while 
mechanical drawing makes somewhat the same demands 
of deftness of hand and keenness of perception as do the 
craft standards of the average trade certainly such time 
as the average apprentice can spend in classroom work 
will not greatly enhance his natural physical equipment 
in these qualifications. Manual dexterity or analysis of 
a layout problem may not be so apparent in the shop as 
in the drafting room, but they are present in a high de- 
gree of perfection in every skilled mechanic. 

The writer feels as much of a sense of satisfaction, for 
example, in the handling and “feel” of a pair of calipers 
as in the mastery of the compass and ruling pen of the 
draftsman and it is a fair assumption that this feeling is 
shared by all mechanics who have any sense of pride in 
their trade. 

Simple mathematical operatións as may be neces- 
sary to the average drafting problem assigned to ap- 
prentices can as well be taught in a more limited survey 
of the subject ;—say a course in blue-print reading. 

One has to consider the design problems of drafting- 
rooms to cite examples where mathematical training, 
beyond that received in the average apprentice period, 
is an essential, and for those who desire such training 
beyond and aside from the regular apprentice courses, 
tutoring, night-schools, correspondence and university 
extension courses are nearly always available. 

One of the beneficial results sometimes claimed for an 
extended teaching of mechanical drawing to apprentices 
is clarity of expression. One has only to ask the average 
draftsman to describe one of his own drawings to find 
out how little of that sort of ability he has acquired. 
The average shop man can give a better word-picture of 
almost any mechanism than can the average draftsman. 

It would seem to be of doubtful value to offer or to 
insist on more than the mere fundamentals of mechani- 
cal drawing in apprentice classes. This view will not be 
popular because these courses are comparatively easily 
taught and are usually popular with apprentices. They 
are "showy" and create a good impression upon ex- 
ecutives charged with the casual supervision of this sort 
of schooling. 


Illinois Central air brake саг 
remodeled 


HE air brake instruction car operated by the 

Illinois Central contained until recently a dem- 
onstration rack representing a 50-саг freight train, 
together with sectional models of air brake equip- 
ment and the air brake instructor’s living quarters in 
one end of the car. 

With the increase in length of freight trains to 100 
cars or more, it became evident that in order to reduce 
rough handling, slid flat wheels, and damage to equip- 
ment to a minimum, it was necessary to remodel the in- 
struction car so that the instructor could demonstrate 
to engine and train crews the correct practice in han- 
dling long trains. Air brake instruction car No. 10 
was accordingly taken into the Burnside (Chicago) 
shops of the Illinois Central, the living quarters re- 
moved and new equipment installed, the work of re- 


Interior of remodeled Illinois Central air brake car con- 
taining 100-car demonstration rack 


modeling being carried out under the supervision of E. 
Von Bergen, general air brake engineer and F. H. 
Hinton, air brake instructor. The car was completed 
ready for service on August 30, 1927, office car No. 6 
being assigned to accompany it in order to provide 
office and living accommodations for the air brake in- 
structor. 
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The air brake instruction car, 72 ft. long and weigh- 
ing 162,160 1Ь., now contains a demonstration air brake 
rack with correct volumes, representing a 100-car train. 
There are 91 K-1 freight equipments, three F-36 freight 
equipments, five L N passenger equipments and one 
U-12-B universal equipment. The rack is so arranged 
that the six passenger equipments can be operated as 


Each brake cylinder is wired to the electric indicating board 
in the front of the car 


either the six head cars or the six rear cars, or indepen- 
dently as a passenger train. 

Interspersed through the train are three bad order 
freight triple valves, viz., leaky triple piston ring, de- 
fective emergency valve seat, sticky triple piston ring or 
"dynamiter." This enables the instructor to demon- 
strate to the employees the results of these defects in 
operation. 

Each brake cylinder in the train is wired to an elec- 
tric light on an indicator board. These 100 lights are 
numbered on the board, and as each brake applies, the 
light representing that brake becomes illuminated. 
When the brake releases, the light is extinguished. The 
indicator board is located above the instructor and thus 
the emplovees are enabled to face the instructor and 
the indicator board while observing the performance of 
the brakes during all demonstrations. 

There are provided for demonstration purposes one 
complete E T locomotive equipment, H-6 brake valve, 
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S-6 Westinghouse independent brake valve, and C-6 
Westinghouse feed valve; also one complete set of L T 
locomotive brake equipment with H-6 automatic brake 
valve, New York straight air brake valve, and New 
York F-2 feed valve; also one complete set of G-6 loco- 
motive brake equipment. A brake pipe vent valve 
operates in connection with all locomotive brake equip- 
ments. Sectional models for use in explaining all in- 
ternal parts of the equipment are provided as follows: 


U-12-B. universal valve. 

L.3 triple valve. 

K triple valve. 

F.36 triple valve. 

Plain triple valve. 

L T control valve. 

H-6 brake valve. 

New York straight air brake valve. 

F.2 feed valve and C-6 feed valve. 

Brake pipe vent valve. 

Double pressure retainer valve, 

Freight car release valve. | р | 
Freight car combined auxiliary reservoir and brake cylinder, 


Sectional models of steam heat equipment 
provided as follows: 

Vapor regulator. 

Steam heat reducing valves. 


Vaper cut-out valves. 
Thermostatic control, 


A moving picture projecting machine, installed in a 
cabinet, is automatically focused when pulled out. Two 
hundred slides are provided, showing transparent views 
of all positions of air brake apparatus. The car is wired 
for 32 volts to operate lights and fans from the axle 
light generator when the car is in motion. It is also 
wired for 110 volts for use when the car is parked at 
terminals. 

The air brake rack is painted gray, the walls being 
finished in mahogany with a white ceiling. Four ceiling 
paddle fans are installed. Comfortable chairs are pro- 
vided in sufficient numbers so that a class of 52 men can 
be seated at one time. 

The office car contains an observation end and office, 
two staterooms, a dining room, a porter’s room and a 
kitchen. This car is also wired for both 32 volts and 
110 volts, to provide power for lights and fans either 
when the car is in motion or while parked at a terminal. 


are also 


Decisions of the Arbitration 


Committee - 


(The Arbitration Committee of the A.R.A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Responsibility for second cleaning of air brakes 
within six months on account of illegible 
stencil marks 


On May 23, 1925, the New York, New Haven & 
Hartford cleaned the air brake equipment, as per Rule 
60, on Maine Central car No. 35506 on account of an 
old date. On July 1, 1925, the Rutland Railroad cleaned 
the brake equipment on the same car, as per Rule 60, on 
account of an invisible date. The Maine Central took 
exception to the Rutland’s bill covering the second clean- 
ing of the air brakes within a nine months’ period and 
requested the Rutland counterbilling authority for $5.50 
covering cleaning, oiling, testing and repairs to brake 
equipment in connection with the cleaning, based on the 
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belief that proper careful cleaning of the old stencil date 
was not carried out as prescribed in the note of Rule 60. 

The decision of the Arbitration Committee was to the 
effect that, “Тһе evidence seems conclusive that respon- 
sibility for the improper air brake stenciling rests with 
the New York, New Haven & Hartford. Settlement 
should be made with the owner accordingly. 

"Air brake stenciling. if properly applied. should under 
normal conditions of service remain legible- for a period 
of twelve months. In any event, with due regard to 
unusual conditions of service, it should remain legible 
for a period of at least six months. Therefore, the six- 
months? time limit will govern.in the settlement of such 
controversies, 

"Note—Attention is again directed to the importance 
of exercising special care in ascertaining previous marks, 
as well as the application of new marks, as outlined in 
the note to Rule 60."—Case No. 1490—Maine Central 
vs. Rutland Railroad and New York, New Haven © 
Hartford. 


Basis for computing depreciation on a destroyed car 


Wheeling & Lake Erie car No. 22300 was destroyed 
on the Delaware & Hudson on June 5, 1924. Upon 
request from the D. & H., the owner furnished a depre- 
clated value statement showing the car to have been 
built new in March, 1918. The owner took exception 
to the date built, claiming that this was not the original 
date the car was built. The W. & L. E. contended that 
during 1917, it adopted a program calling for the actual 
dismantling and retirement of 1,000 80,000-Ib. capacity, 
gondola cars. The program included the complete over- 
hauling and rebuilding of the trucks, the reclaiming of 
the air brake material, queen posts, brake levers, dead 
lever guides and truss rods, and the building of 500 flat 
cars, 400 box cars and 100 stock cars on the trucks 
removed from the 1,000 dismantled gondola cars using 
the above reclaimed material in the construction of the 
new bodies. The box cars built were equipped with 
new roofs, ends and door fixtures, and were modernized 
throughout. Therefore, the owner contended, the car 
was not one that had merely received heavy repairs and 
then was claimed as a rebuilt car, but was a new car. 
The Delaware & Hudson contended that the circum- 
stances surrounding the rebuilding of the car in question 
was covered by Rule 12, Section (a), second paragraph 
and that the depreciation should be figured from the 
original date the gondola car was built (August, 1905). 

The Arbitration Committee stated that, “An investi- 
gation by a representative of the Arbitration Committee 
failed to substantiate the statement of the Wheeling & 
Lake Erie that the body of this car was built new (in 
March, 1918) within the requirements of Rule 112 and 
Interprefation No. 3 thereto. The claim of the Dela- 
ware & Hudson is sustained. The car owner should 
correct the valuation statement on the basis of deprecia- 
tion on car No. 44843 from the date originally built."— 
Case No. 1491—Whecling & Lake Erie vs. Delaware © 
Hudson Company. 


Rule 32 again 


On October 1, 1923, considerable repairs were made 
by the Chicago, Milwaukee & St. Paul on LUBX tank 
саг No. 1140. The owner maintained that the car was 
derailed and refused to honor the bill for repairs. The 
repairing line, after a diligent search of all available 
records, could not find any evidence that the car had 
been derailed, cornered or side-swiped. 

The decision rendered was to the effect that there 
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was no conclusive evidence to substantiate the contention 
that the repairs in question were due to derailment or 
other unfair handling under Rule 32. Therefore, the 
position of the Lubrite Refining Company was not sus- 
tained.—Case No. 1492—Chicago, Milwaukee & St. Paul 
vs. Lubrite Refining Company. 


Cars destroyed by fire on private siding 


Оп December 31, 1923, the Cleveland, Cincinnati, 
Chicago & St. Louis delivered to the Peoria & Pekin 
Union, two Michigan Central cars. On January 7, 1924, 
ihe Michigan Central was advised by the Peoria & Pekin 
Union that the two cars had been badly damaged by fire 
and requested a depreciated value, as per A.R.A. Rule 
112. Subsequent correspondence brought out the fact 
that these cars at the time of destruction had been located 
оп the private tracks of the Corn Products Refining 
Company, being placed there by the Peoria Railway Ter- 
minal Company, with which the Peoria & Pekin Union 
has an agreement covering the switching service of 
loaded or empty cars to and from the plant of the private 
company. The Michigan Central contended that the 
Peoria & Pekin Union were responsible for the destroyed 
cars as it reported the cars destroyed while in its pos- 
session, requested their depreciated value, authorized bill 
and also paid the per diem for the three days subsequent 
to delivery before being destroyed. 

The decision of the Arbitration Committee was to the 
effect that "The delivery of the cars upon the track of 
the Corn Products Refining Company having been made 
by the Peoria Railway Terminal Company, that company 
15 responsible under Rule 113 insofar as settlement with 
the owner is concerned."— Case No. 1493—Peoria Rail- 
way Terminal Company vs. Michigan Central. 


Responsibility for paint damaged by chemical 
spilled over car 


On June 22. 1925, LUBX cars No. 1083 and 1008 
loaded with fuel oil were hilled to the Aluminum Ore 
Company by the Lubrite Refining Company, via the 
Alton & Southern. The paint on these cars upon ar- 
rival home to the owners was found to have been par- 
tially removed. The owner claimed that the paint was 
removed by some chemical having been spilled over the 
cars and requested defect cards from the Alton & 
Southern. The handling line declined to issue defect 
cards on the ground that there was no rule requiring 
them to do so. The rules make fire damage delivering 
line defects. but do not cover cars burnt by acid or 
chemicals. - 

The Arbitration Committee stated that, "the evidence 
was not conclusive as to responsibility of the Alton & 
Southern for this damage. Therefore, the claim of the 
Lubrite Refining Company is not sustained.”—Case No. 
1494—Lubrite Refining Company vs. Alton & Southern. 


The handling line protected by Rule 32, but must 
pay for wrong repairs 

On June 27. 1924, a billing repair card was made 
against the Penn American Refining Company for re- 
pairs to PAX car No. 215 by ће N. Y., N. H. & H, 
amounting to $74.74. After the owner had inspected 
. the repaired car it declined to pay the bill and took ex- 
ception on account of evidence on the car indicating a 
derailment, off center and wrong repairs for which it 
furnished a joint evidence card. The owner claimed 
that the car had been derailed as shown by the markings 
on the wheel flanges and arch bars and showed off center 
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ty marks of flange wheels on the body bolster. The 
arch bars, lever guide and sand plank were also bent. 
The New Haven declined to cancel the charge, claiming 
that the car was damaged in regular switching service 
with rider protection, and therefore, the owner was re 
sponsible. The New Haven contended further that if 
the car showed evidence of a derailment, a defect card 
should have been requested at interchange from the 
road delivering the car home. It also declined to furnish 
a defect card, claiming that there had been no wrong 
repairs made. 

The decision was to the effect that, "the car was not 
subjected to unfair usage within the scope of Rule 32. 
The New Haven, however, is responsible for the im- 
proper repairs on the center sills as per joint evidence." 
Case No. 1496—Penn American Refining Company vs. 
New York, New Haven & Hartford. 


Wheels mounted on A. R. A. standard axles with 
wheel seats in excess of standard diameter 


On February 19, 1923, the Southern Pacific changed 
the wheels on C. B. & Q. car No. 131803 on account of 
one wheel with a vertical flange and at the same time 
applied new wheels mounted on an 80,000-Ib. capacity 
axle with a 614-in. wheel seat. A bill was rendered for 
new wheels, less one scrap and one second-hand wheel. 
In June, 1923, the owner made a claim that the wheels 
were scrap on account of being mounted on seats 4 in. 
over the maximum dimensions and that the charge of 
$18.66 should be cancelled and $3.48 allowed for the 
good second-hand wheels removed. The Southern 
Pacific allowed $15.18. The C. B. & Q. claimed $6.96 
still due. On February 17, 1923, the Southern Pacific 
applied four pairs of wheels to C. B. & Q. car No. 116939 
on account of being slid flat, and mounted wheels on 
80,000-Ib. axles with wheel seats of 634 in. 634 in. 
6 13/16 in. and 634 іп. On June 22, 1923, the C. B. & О. 
claimed that the wheels were scrap as they were mounted 
on oversized wheel seats and the owner was, therefore, 
due an allowance of $27.84, as it was entitled to good 
second-hand wheels under the car in place of scrap 
wheels. The Southern Pacific refused the claim on the 
ground that it charged nothing for the wheels. Again on 
April 19, 1925, the Southern Pacific applied new wheels 
to C. B. & Q. car No. 100499, on account of the wheels. 
being slid flat and applied two wheels on an 80,000-Ib. 
capacity axle with the wheel seat measuring 6 11/16 in. 
On June 12, 1925, the C. B. & Q. claimed $20.90 based 
on $14.60 wheel betterment charge plus the difference 
between the second-hand and scrap wheels or $6.30, as 
scrap wheels had been applied instead of a serviceable 
pair of second-hand wheels to which the owner was 
entitled. The Southern Pacific allowed a betterment 
charge of $14.60, but declined to allow for scrap wheels 
applied, the case being similar to car No. 116939. 

The Arbitration Committee stated that, "the conten- 
tions of the C. D. & Q. were sustained."—Case No. 
1497—Southern Pacific Company vs. Chicago, Burling- 
ton & Quincy. 


Another case of Rule 32 


On June 15, 1925, the Daltimore & Ohio reported the 
destruction of Chicago & Alton stock car No. 28773 and 
requested a depreciated value statement to cover the 
car. On June 25, 1925, the B. & O. again addressed 
the C. & A. requesting that its letter of June 15 be dis- 
regarded as a subsequent investigation developed that 
the car had been damaged under conditions making the 
owner responsible and disposition was requested for the 
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car in accordance with the provisions under A.R.A. Rule 
120; the B. & О. furnishing the C. & A. with an in- 
spection certificate showing the conditions of the car, 
also a statement setting forth the actual circumstances in 
connection with the damage. The C. & A. declined to 
furnish disposition for the car under A.R.A. Rule 120, 
claiming that the car had been mishandled and was sub- 
ject to the provision of A.R.A. Rule 32, Paragraph (d), 
Section 2, which reads as follows: “Wrong or misin- 
terpreted signals or failure to give or to observe signals." 
The B. & O. stated that the car had not been derailed, 
cornered or side-swiped and that the car failed in regular 
switching service and, therefore, its condition is the 
owner's responsibility in accordance with Rule 32. The 
inspection made by the C. & A. revealed among other 
things that six body truss rods had been cut in two with 
an acetylene torch to facilitate handling the damaged 
car and that the triple valve had been removed and 
could not be located when the car was inspected. Fur- 
thermore, the 8 in. cylinder and reservoir were both 
shown as broken, whereas, the cylinder only had one 
suspension bolt lug broken off. 


The Arbitration Committee stated that, “the car was 
not damaged within the scope of Rule 32. The owner is 
responsible. In the event, however, that the car owner 
authorizes repairs to the car, if the truss rods were cut 
һу an acetvlene torch and the triple valve was missing 
as alleged, the D. & O. is responsible for these items."— 
Case No. 1498—Chicago & Alton vs. Baltimore & Ohio. 


Fig. 1—Two-wheel truck for transporting wheels. Fig. 2—Truck for handling doors and steel ends. 


view of the trucks shown in Fig. 1. 
ends. 
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Handling material at the Sayre 
car shops 
JAPEQUATE handling of material has always been 


an important problem in the management of any 
car shop, not only that phase of the problem per- 
taining to transporting materials used in actual car con- 
struction, but also in providing efficient facilities for 
workmen required to move their tools and working 
equipment from car to car. In this respect, the wood 
car shops of the Lehigh Valley, Sayre, Pa., is no excep- 
tion and many readers will be interested in how the 
problem of handling material has been solved at that 
point. 

Referring to the illustration, Fig. 1, shows a small 
shop made truck for handling mounted car wheels. An- 
other view of the truck with the journal carrier pulled 
up out of the hole in which it pivots is shown in Fig. 3. 
The wheels are 12 in. in diameter, 3 in. wide at the rim 
and are made of cast iron. They are spaced 12 in. apart, 
center to center of the rim. Two of these trucks are 
used in handling a pair of wheels. When it is desired 
to move a pair of wheels a short distance, two repairmen 
each take one of these trucks and back it under the jour- 
nal, as shown in Fig. 1, with the handle raised so as to 
tilt the body of the truck backward. The journal rests 
on the journal carrier which is made of 114-in. round 
bar, to the top of which is welded a flat piece 6 in. by 


l 


Fig. 3—Close-up 


Fig. 4—Trailer trucks for handling miscellaneous material, car doors and steel 
Fig. 5—Wheel barrow for air brake repair men. 


Fig. 6—Portable tool box for metal workers. 


Fig. 7—Portable material and tool box for wood car repairmen 
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2 in. by V2 in. shaped to fit the contour of the journal. 
The bar of the journal carrier also serves as a center pin 
for the wheel truck so that the wheels may be turned. 


The wheels are raised from the ground by lowering the 


handles, which are 65 in. long. 

Fig. 2 shows a cart for transporting car doors and 
steel ends. It consists of two cast iron wheels about 24 
in. in diameter turning on an axle, forged as shown in 
the illustration. The door or steel end is placed on its 
edge in the pocket formed by the axle. Pieces of flat 
iron or steel are welded to the axle as shown, to provide 
a support for the door. 

In Fig. 4 are shown two two-wheel carts built to be 
hauled by electric or gasoline truck. The cart shown 
at the left is used for miscellaneous material and the one 
shown at the right for doors and steel ends. Doors or 
ends can be placed on the brackets on either side of the 
cart. 

Fig. 5 is a wheel barrow for the use of air brake re- 
pair men. The two boxes are for tools and the floor is 
used for triple valves, etc. Fig. 6 shows a portable tool 
box for the use of the metal worker. It is provided with 
a tray for holding small tools and materials. The lid can 
be padlocked. Fig. 7 is a tool and material cart for the 
use of car repairmen engaged principally in rough car- 
penter work. This cart is provided with a leg and 
can be used as a bench. The body of the cart is built 
higher than the wheels so that material extending out 
over the wheels may be readily moved. 


A convenient shed for storing 
box car doors 


HE shed shown in the illustration was recently 
erected at the car repair shops of an eastern rail- 
road for the purpose of storing box car doors while 


Top—Doors are hung outside where they are spray painted 
before being pushed to the rear—Bottom— Delivering 
a door to the shed for painting and storage 
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awaiting application to the cars. It can also be used 
for doors other than box car, such as poultry cars and 
stock cars. The doors are assembled at the wood mill 
and the parts covered by metal are brush painted as 
shown in the lower view. The door is taken to the shed 
on the two-wheel cart. 

. The shed is provided with door rails on which the 
car doors are hung. These rails extend beyond the end 
walls over the covered platform. Each door is hung. 
on arrival at the shed, over the outside platform where 
it is spray painted. After the painting has been com- 
pleted, it is pushed back to dry. The shed is located 
alongside the outgoing track from the repair shop and 
the doors are applied as each car passes the shed. It 
lias storage capacity for 22 doors. 


A hand brake chain reel for the 
car yard 


HE hand brake chain reel shown in the illustration 
was built by the blacksmith standing at the left 
of the reel. It was built largely of scrap material, the 
legs being made of old brake pipe and the braces from 


A useful reel for hand brake chain 


34-in. pipe through which rods, headed at one end and 
threaded for nuts at the other, are placed to secure the 
legs and braces. The end wheels of the reel are hand 
forged. 


CHAIN HoIsts.—The four-page bulletin, No. 21, of the Dicker- 
man Hoist Mfg. Company, Cleveland, Ohio, describes and 
illustrates the construction and operation of the Ideal spur-geared, 
ball bearing chain hoist. 
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Reconstructed suburban car recently placed in service by the Delaware & Hudson between Wilkes-Barre, Ра.. and Carbondale 


Passenger car reconstruction on 
the D. & H. 


Modified turtle-back roof adopted as standard— 
Interior arrangements of unique design 


ber of new and unusual features of construction 

in the design of two types of passenger cars 
which it has recently reconstructed and placed in service. 
The two most prominent features are the modified turtle 
back roof, which has been adopted as standard for all 
passenger cars on the system, and the unusual interior 
arrangements planned to meet the needs of travellers 


r | \НЕ Delaware & Hudson has incorporated a num- 


lators and lamps, spaced equidistantly along the center 
of the ceiling. They are connected with air ducts laid 
between the roof and the ceiling which lead to exhaust 
ventilators located on the roof of the car. This ventila- 
tion system was developed by the car department of the 
Delaware & Hudson. A copper drip pan is located di- 
rectly beneath the exhaust ventilator to take care of any 
moisture that may collect. This prevents any moisture 
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Elevation and cross-section of the О. & Н. suburban cars 


over the Delaware & Hudson. The selection of the 
modified turtle back roof has also permitted the intro- 
duction of a number of innovations not only in the de- 
sign of the car body itself, but also in the general scheme 
of ventilation. 

The two types of reconstructed cars described in this 
article are typical of the general design the railroad has 
adopted for all of its passenger equipment. A cross 
section of the body design is shown in one of the draw- 
ings, which also shows the standard scheme of roof 
ventilation. The lighting fixtures are combination venti- 


running down between the roof and ceiling and collecting 
in the side of the car. 


Body and underframe construction 


Another feature shown in this drawing is the side sill 
construction. The principle side sill member is а б-іп. 
by 3%-in. by 3%-іп. by 3$-in. Z-bar riveted to а Com- 
monwealth cast steel combined platform and double body 
bolster. А 3-in. by 3-in. by 4-іп. angle is riveted to 
the top of the Z-bar, as shown. The ends of the floor 
boards are fitted against the inside of the vertical leg of 
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this angle. The side sill itself is then completed by a 
Lj-in. plate, 1834 in. wide, riveted direct to the Z-bar 
and bottom angle. A second 3-in. by 3-in. by %4-in. 
angle is riveted to the top of the plate, which gives a 
total height of 1934 in. for the side sill construction. 

'The top member of the steam pipe enclosure is se- 
cured directly to the horizontal leg of the top angle, 
which makes the steam pipe enclosure and side sill prac- 
tically a single unit. This type of side sill construction 
is comparatively easy to apply to the car and it also 
provides easy access to the steam pipes in case repairs 
are necessary. This feature is also illustrated in the 
drawing of the bolster and side sill construction. 

The adoption of the modified turtle back roof has 
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Underframe construction of the D. & H. passenger cars 
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required practically no change in the vestibule design. 
The body frame construction allows continuous carlines | | H 
from the side to the ridge pole, which is a 2-in. by 11⁄4- } | 


in. by М-їп. angle extending the length of the car. It 
is believed that this type of construction provides a i 
stronger body structure and also lowers the center of ES 
gravity of the car. The latter advantage, however, is 
partially due to the underframe construction. 

It will be noted in the drawing of the underframe 
construction that the center sill is of fish-belly design. 
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Six-wheel trucks are used, the truck bolsters being of 
cast steel design. The two cross bearers are of built up 
steel construction, full advantage being taken of the 
depth of the center sill in their design. The side sills 
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The bolster and side sill construction 
and center sill are riveted direct to the combined plat- 
(orm and double body bolster. 
The parlor-cafe cars 


The floor plan of the parlor-cafe car is shown in one 
of the drawings. This car, which was originally of the 


Clothes Locke. 
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car service, sufficient cooking facilities being provided 
to serve meals to coach passengers in the dining room, 
which has a seating capacity for eight persons, as well 
as to the parlor car patrons. Both parlor compartments 
are furnished with movable chairs, and tables are pro- 
vided for the serving of meals. 


The interior finish 


The vestibule at the smoking compartment end of 
the car is provided with steps on both sides for the 
entrance and exit of passengers at station stops. 
large luggage rack for the convenience of the passengers 
is located immediately inside the door. The vestibule at 
the kitchen end of the car is provided with only one pair 
of steps, the step space on the opposite side being oc- 
cupied by a linen locker and a switch locker for the car 
lighting equipment. 

The interior of the car is finished іп black walnut 
with white enamel bulkheads and headlining. The elec- 
tric lighting fixtures and hardware are of satin silver 
finish, in harmony with the interior color scheme. The 
car is equipped with 11 double and eight single wall 
lamps and six specially designed combination ventilator 
center lamps. Four fans with rotating deflectors, spaced 


in relation to the size of the compartments, are Sus- 
pended from the ceiling. A 
lator is placed at the 


Pullman style slide venti- 


bottom of each window sash. The 
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Floor plan of the D. & H. parlor-cafe car 

clere-story deck type, has a length over the end sills of | atmosphere in the smoking compartment is kept clear 

70 ft., and is divided into three compartments, namely, by means of an exhaust blower. 


a smoking compartment, non-smoking compartment and 
dining room. It has six-wheel trucks, equipped with 
clasp brakes and weighs 153,600 Ib. 


The smoking compartment 15 the largest of the three 


Parlor-cafe car remodeled by the Delaware & 


compartments, occupying 24 ft. of the length and having 
seats for 12 persons. The non-smoking compartment is 
located in the center of the car and has seats for six 
persons. The dining room is located next to the non- 
smoking compartment. The pantry and kitchen are con- 
siderably larger than are ordinarily used in parlor-cafe 


The floor is covered throughout with carpet under 
which Ozite, a felt designed to deaden sounds, 15 laid. 
The furnishings of the two parlor compartments are 
identical, both compartments being provided with com- 


Hudson 


fortable high backed chairs upholstered in frieze plush 
which may be moved at the occupant's pleasure. The 
smaller parlor compartment has accommodations for six 
persons and is intended for the use of passengers who 
do not wish to smoke. The dining compartment is pro- 
vided with straight-backed chairs where coach passen- 
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gers in the train may be served meals in the customary 
fashion. 


The kitchen and pantry are finished in French gray 
and are fully equipped with modern facilities. The 
work tables, etc., are covered with Monel metal. The 
lavatory is equipped with a flush hopper and a white 
enamel pedestal washstand. 


The suburban cars 


The suburban cars, four in number, which were re- 
cently placed in service between Wilkes-Darre, Pa., and 
Carbondale, were originally of all-wood construction. 
They were remodeled to handle the commuter traffic 
between these two points, which are 34 miles apart. The 
length over the end sills is 65 ft., and the length over 
the buffers is 74 ft. 434 in. Each car has seats for 82 
persons. the average light weight being 105,000 Ib. The 
cverall height of these cars is 13 ft. 4% in. and the 
width over the eaves, 9 ft. 1034 in. ў 


Unusual window design 


The interesting features in the reconstruction of these 
cars are the type of seats with which cars are equipped 
and the unusual design of the windows. The seats, 
supplied by the Heywood-Wakefield Company, are simi- 
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fresh air. The lower sash, which cannot be raised, has 
a Pullman style slide ventilator in the bottom rail. 


Interior design and system of ventilation 


The extreme height inside is 7 ft. 6 in. and the inside 
width is 8 ft. 10 in. The interior of each car has a 
mahogany finish with white enameled bulkheads and 
headlining. Flexolith flooring is laid in the aisle the full 
length of the car. 

Eleven combination ventilator center lamps are spaced 
equidistantly along the center of the ceiling. The air 
ducts, laid between the roof and ceiling, lead to Utility 
type exhaust ventilators located on the roof of the car. 
The heating system is the Vapor thermostat control 
arrangement. The electrical equipment and lamps were 
furnished by the Safety Car Heating & Lighting Com- 
pany. 

The cars have open platforms equipped with high 
folding safety gates. The steps are steel plates with 
Kass safety treads and the entire floor of the platform 
is covered with Kass safety matting. 


Underframe and trucks 


The trucks consist of Commonwealth cast steel 
frames, bolster and spring: plank, 36-in. diameter steel 


1 


pame = 


Ыз — a] 5 - —3'97- — 2] 5-119 — 5 


I 


| 


| 


e 248. е MS — 2108" ape 29 cu е 2718 Зе 20/355. 


| 
pi | 
зр 210" эе A ue 3b ae З ae SA spe 2 Se 2477 


qe || 


">л," 


3х?х 4 L^, 


Center Jill Pate 5210 


i 7-77 alt I" > 7 
: ЖҮ: | | nee 
" uda " 1-4 x oe 1 He £ PIIR E SO —— ата | 
ю [8s € Dratt-’ 54410" ° зе | "m Er 
SUNS Ww белг Journals | ES le . B 
gigs " < Eft Xs 5'74" ы i 
3 3 2 : d p 
= ; | = Er ee Pu E Re á I __—57'0" Truck Centers — o» 
К 1 < : s сузо" рег End Jilli —— — —- qe 
v E a Оа Е é 
Br £05 "T Se Кы шыш eer -—833% ‘over Butfers---> > 
= COMMEDO See ee eee = 


Elevation and plan drawing of the D. & H. passenger cars 


lar in design to those commonly used in sleeping cat 
sections. They are of double construction, built as a 
unit, back to back and are upholstered in rattan. Space 
is provided between the backs for luggage. This ar- 
rangement keeps the luggage out of the aisle. 

It will be observed from the drawings and illustrations 
that each window is provided with an upper and lower 
single sash. The upper sash has a pane of Gothic 
prism glass and is arranged to swing inward to admit 


wheels mounted on 5-in, by 9-in. journals, and Simplex 
type clasp brakes. " 
The underframe consists of two 10-in. H-beams г 


А ; О 
inforced with a top cover plate 1⁄4 in. by 26 in., 
monwealth combined platforms and double body bolsters, 


and Commonwealth steel needle beams. 
The reconstruction work on both the parlor-cafe and 
the suburban cars was performed at the Oneonta, №. Y^ 


car shops of the company. 
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A string of completed cars ready for service 


Progressive repairs to hopper cars 


Nickel Plate operations at Frankfort, Ind.—Reclaimed 
material an important factor in rebuilding the cars 


N the last August Railway Mechanical Engineer there 
appeared an article dealing with repair work on 


automobile cars at the Conneaut, Ohio, shops of 


the New York, Chicago & St. Louis. As explained in 
that article this road has adopted a program of repairing 
freight cars at five of its car shops, by which each shop 
specializes on a certain class of cars, the assignment of 
cars being made to each shop as nearly as possible in 
relation to the locality which gives origin to the com- 


modity for which the cars will be required when returned 
to service. 

This article describes the operations in connection with 
the overhauling of a series of 750 composite hopper cars 
of 110,000 Ib. capacity at the Frankfort, Ind., shops of 
the company. These cars, originally built in 1917 and 
1918, are used principally for coal loading in southern 
Illinois and for gravel loading in western Indiana. 

The cars are built with all-steel underframes and steel 
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The layout of the shop, showing arrangement of tracks and buildings 
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posts and braces. The side planking and all flooring is of 
wood. The trucks have cast steel side frames with 
journal boxes cast integral. The journals are 5% in. by 
10 in. and the wheels 33 in. in diameter. The hopper 
doors are steel. 

The freight car shop at Frankfort, a layout of which is 
shown in an accompanying drawing, is a semi-enclosed, 
dead-end shop having four working. tracks and a mate- 
rial track under cover. The work on these hopper cars is 
concentrated on three of the shop tracks and is carried 
out on the progressive system, wherein six cars are 
spotted on each of the three shop tracks and specialized 
gangs move from car to car. The overhauling job is 
accomplished in eight major operations, five of which 
are performed while the cars are on the shop tracks, the 
remaining three—sand blasting, spray painting and sten- 
cilling—being completed after the cars are pulled out of 
the shop. The shop building is 260 ft. long and is pro- 
vided with permanent suspended scaffolding. 

In rebuilding these cars reclaimed material has been 
utilized to the fullest possible extent but an important 
feature is that no single car has both new and reclaimed 
material in it as far as the steel parts to be renewed are 
concerned. Renewals of steel parts consist of slope sheets, 
cross hoods, hopper sheets, hopper doors, floor support 


After the first operation the stripping has been completed and 
the cars are ready for steel work and truck repairs 


angles and minor parts. Posts, braces, steel ends, bulb 
angle side plates and underframes require a very small 
percentage of renewals. Of the total output of cars about 
60 per cent contain principally reclaimed steel parts. No 
attempt is made to straighten bent shapes or sheets on 
the car but the car is stripped and all necessary straight- 
ening done in the reclaiming shop. The complete re- 
moval of steel parts requiring such attention makes some- 
what more riveting necessary on reassembling but both 
the time and cost of reassembling is reduced as a result 
of the practice. The reclaiming shop is provided with 
special straightening equipment and furnaces which per- 
mit the economical handling of these parts. · Тһе wood 
parts that are removed from the cars are sorted and 
those which can be reclaimed are sent to the mill where 
the ends are cut off and the shorter lengths returned for 
subsequent use. 

The new and reclaimed wood parts such as side plank- 
ing and flooring are cut to template in the mill, spray 
painted with a priming coat and stored under cover until 
used. 

Description of operations 


When the cars are placed in the shop the foreman and 
an inspector make an initial inspection, marking such 
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parts as are to be reclaimed or scrapped. All material for 
use in the several operations is distributed in quantities 
sufficient for one.car only at a time and placed at the 
car in accordance with a schedule which assures its place- 
ment as required for each particular operation. Material 
is distributed by tractor and trailer—the material supply 
gang consisting of five men. Material for the entire 
operation is handled by one tractor and six trailers. 
The foreman in charge of this repair job notifies the 
material supply men whether each car will be rebuilt with 
new or reclaimed material in order that the material 


At this stage the steel work has been reassembled and 
riveted up 


supply gang can distribute material in such a manner 
that new and reclaimed material will not be used on the 
same car. The supervision required on this job consists 
of a foreman, a piece work inspector, who assists on 
the final inspection of the cars, and a repair work inspec- 
tor who with the foreman makes the initial inspection. 

The cars are withdrawn from service as they are re- 
quired for shopping. They are placed in the shop six at 
a time and, as the operations are planned, the gangs 


yet applied 


Side planking fitted and bolted up—Flooring not 


move from car to car on one track until the last car on 
that track is finished. By this time all the gangs except 
those performing the last operations have passed on to 
the second track of six cars. They work along that 
track and when finished start on a new string of SIX 
cars on the third track which have been spotted in the 
meantime. From this track the gangs move back to first 
track which, by this time, has been pulled and reset. On 
the basis of a six-day week the completed cars are pue 
out of the shop twice a week—six cars at a time. e 
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schedule of each operation is based on an output of two 
cars a day. The whole job may be divided into eight 
distinct operations as follows: 

Operation No. 1—Truck repairs. This gang consists 
of two car men. Their first job is to jack up all six 
cars on one track and then drop back to the first car 
and start the truck work. This consists of removing the 
trucks from under the car, making necessary repairs to 
trucks, repairing foundation brake rigging, renewing 


After the fourth operation the flooring is completed, trucks 
have been replaced and the car is ready for sandblasting 


brasses and repacking journal boxes. This gang lowers 
all drawbars and repairs the draft gear and, after all other 
work on the cars has been finished, they lower the car 
onto the trucks, close the hopper doors and adjust the 
brakes. 

Operation No, 2—Stripping. This gang consists of 
six men, two of whom are acetylene torch operators. 
These men remove all wood, bolts and rivets from the 
superstructure and such steel parts as require straight- 


Here the first coat of black paint has been sprayed on—The 
final operations consist of the second coat and the stencilling 


ening or renewal. All steel parts which are removed 
are loaded on trailers and sent to the reclaiming shop, the 
wood is sent to the mill for cutting down into shorter 
lengths. and the bolts, rivets, etc., which are scrapped, 
are cleaned up by a separate shop labor force. 
Operation No. 3—Steel work. This gang consists of 
11 men, 9 car men and 2 apprentices, including one ace- 
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tylene torch operator. This operation consists of as- 
sembling, fitting and riveting all steel work, setting all 
parts in position, applying fitting-up bolts and reaming 
holes, riveting, heating the rivets and miscellaneous jobs 
incident to this operation. This gang also applies the 
hopper door rigging. 

Operation No. 4—Side planking. This gang consists 
of four car men. On this operation all siding is applied, 
bored and bolted. This gang applies grab irons, hand 
holds, brake staffs and attachments and uncoupling 
levers. 

Operation No. 5—Flooring. One gang consisting of 
four men who apply hopper flooring and do all boring 
and bolting in connection with application of the floor. 

Operation No. 6—Sandblasting steel parts with port- 
able equipment. 

Operation No. 7—Spray painting. Car cement is used 
on the trucks and underframe. Black paint is used on 
the other parts. 

Operation No. 8—Stencilling. 

Operations Nos. 6, 7 and 8 are performed by a gang 
consisting of one painter and two helpers who devote 
about 50 per cent of their time to other work than that 
required on these cars. All air brake work is handled 
by a shop gang of two men. This particular job takes 
up about 25 per cent of their time. All operations in 
connection with the overhauling of these cars are per- 
formed on a piecework basis. 


Pressure lever for pneumatic 


drill 


By Jos. C. Coyle 


Were drilling channel irons which were impracti- 
cable to take to the regular drilling machine in 
the car shop, the handy pressure lever, illustrated, was 
found useful for applying sufficient pressure to the head 
of the air drill. It is made of 6-ft. length of strong 


An effective pressure lever used when drilling long channels 


wood, on one end of which is attached a steel plate on 
which to pivot the drill. At the head end of the lever, 
a 5-ft. section of 116-іп. by 34-in. steel is bolted with one 
end bent to fit under the upper flange of the channel iron 
and the other under the lower flange. A similar lever, 
with hooks of equal length, is used in boring the flat side 
of the channel iron. 


The general railway situation’ 


An address containing some highly pertinent comments 
of car department matters 


By Samuel O. Dunn 
Editor of the Railway Age 


T is probable that in the one hundred years history 
IE the railroads of the United States there has 

never been as great an increase in operating effi- 
ciency as in recent years and especially since the shop 
employees’ strike in 1922. Тһе men in the mechanical 
department are íamiliar with what occurred in that 
strike and the results. Since the strike in 1922, which, 
together with previous developments, left the railroads 
in a demoralized condition and with a huge shortage 
of cars in the latter part of the year, there has been in- 
vested in the properties of the railroads about four bil- 
lion dollars. I shall give you this and other large fig- 
ures because they make us realize the magnitude of this 
industry, of the service it renders and of the problems 
with which its officers are constantly confronted. Of 
that investment since 1922 about one-half has been in- 
vested in improvements in permanent structures and 
one-half has been invested in new equipment. 

There are about two-and-one-half million freight cars 
in the country. In five years there have been placed in 
service about 670,000 new cars, whi'e 624,000 cars have 
been retired, and there has been a large increase in car- 
rying capacity because the new cars have been of greater 
capacity. It is very interesting to trace through the fig- 
ures the changes that have occurred in the condition of 
freight cars. On August 15, 1921, there were in bad 
order 382,000 freight cars, or almost 17 per cent of the 
total number of cars on line. That condition had im- 
proved somewhat by July 1, 1922, when the shop men 
went on strike. It had been reduced to 14.3 per cent 
of the total number of cars. After that, for a while, the 
statistics become quite unreliable. In looking at the 
A. R. A. reports issued during the strike, in fact, cover- 


*Abstract of an address before the Car Foremen's Association of Chi- 
«ago on November 14, 1927. 


ing the last six months of the year 1922, I found that 
they showed a decline in the number of bad order cars. 
Of course, we all know what the true conditions were. 
The results of the conditions which developed at that 
time are indicated by the enormous expenditures made 
in 1923 for car maintenance. In that year there were 
reached the highest figures that we have ever had, ex- 
ceeding 596 million dollars. Any business that spends 
this much money in the maintenance of just one part 
of its equipment is an enormous business, indeed. On 
December 15, 1923, the number of bad order cars had 


‚ been reduced to 677 per cent of the total number of cars 
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on line, this being a reduction of 234,000 cars since the 
middle of 1921. On September 1, 1927, the latest date 
for which figures are available, the railroads had only 
141,000 cars in bad order, or 6.2 per cent of the total 
number. This was partly due to the new cars bought 
within recent years, but also partly to the policy of the 
roads in getting old cars into good condition. 


Car maintenance of primary importance 


The mechanical department of a railroad dea's with 
the shops, locomotives and cars. There has teen а dis- 
position on the part of the locomotive department to re- 
gard itself as of primarv importance, but it is inter- 
esting to find that the investment in freight cars is about 
twice as large as the investment in locomotives. Also, 
in spite of the stress often placed on the importance of 
the locomotive department, the total expenditure for the 
maintenance of cars is greater than for the maintenance 
of locomotives. The maintenance of locomotives last 
year cost $519,500,000; of freight cars, $518,583,000: 
of passenger cars, $103,000,000. 

The railroads have about 11,000 general foremen and 
assistant general foremen in their shops and over half 
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of them are engaged in car maintenance. You can 
therefore realize that you are very important indeed in 
the railroad industry. The total annual bill for the main- 
tenance of cars is about $621,500,000, and you foremen 
are in direct charge of that expenditure. Of this amount 
about two-thirds is spent for labor and one-third for 
material. The expenditures of the railroads for car de- 
partment labor are over $400,000,000 a year and for 
materials $200,000,000. The mere work of mainte- 
nance of cars, the investment that has to be made to 
carry on that work, would make it one of the very larg- 
est industries in the country if it were entirely a sepa- 
rate industry. It gives you some idea of the magnitude 
of the railroad industry when we realize that you are 
only one branch of a single department, and that never- 
theless you spend more than six-hundred-million-dol- 
lars each year in the conduct of your business. When 
this is divided by the number of cars it does not sound 
so big. The average cost of maintaining a freight car 
is about $220, of which about $146 goes for labor and 
about $73 for materials. 

Any department that is spending over $600,000,000 
a year can cause great waste if the management is not 
good and great savings if the management is good. 
Whether or not the car department of the railroads will 
be well conducted and will operate with maximum effi- 
ciency and economy—whether the labor paid for and the 
materials used will be employed economically and effi- 
ciently—will depend largely on the car foremen. 


Shop efficiency increasing 


It is not necessary to tell you that there has been 
within recent years a very great improvement in the at- 
titude of the labor employed in railroad shops.  Rail- 
road equipment is today being kept in better condition 
than a few years ago at smaller cost and with less labor. 
That necessarily indicates more efficient work by em- 
p'oyees. Anybody who is familiar with railroad work 
knows that the efficiency of a shop depends perhaps 
on three factors. First, the supervisory officers. Second, 
the morale of employees. Third, the equipment of the 
plant. Capital equips the plant, providing the tools, 
buildings, etc., and thus determines the efficiency with 
which labor can work.  Foremen have no more im- 
portant duty than that of studying the equipment with 
which they are provided, and being frank and earnest 
' in their recommendations to their superior officers for 
improvements. 

A few months ago I worked up some figures and 
found that the amount of capital invested in our rail- 
roads per man employed increased about 61 per cent in 
the last 20 years. For each man employed by the rail- 
roads in 1906 there was an investment of $8,000. In 
1926 the figure per man was over $13,000. Meantime 
the average output of transportation service per em- 
ployee increased 57 per cent. Statistics regarding the 
average increases in tractive power of locomotives and 
capacity of freight cars per employee told the same 
story. The only conclusion was that the output per 
employee had increased in proportion to increases in the 
capacity of the plant made by the investment of capital. 
The investment of capital would have effected no econo- 
mies at all if it had not saved material, fuel and labor. 

The world has been surprised at the rapidity with 
which the United States has recovered from the war 
and at our recent prosperity. They have sent delega- 
tions over to see us and find out why it is. Some of 
them have reported that the secret has been the high 
wages we have paid. As a matter of fact, that is simply 
reversing cause and effect. The high wages we are 
paying are due to the prosperity we enjoy; our pros- 
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perity is due to the relatively great output of our in- 
dustries per man-hour of labor employed ; and our great 
output per employee is mainly due to the vast amounts 
of capital that have been invested in our industries to 
enlarge and improve them. In all the world America 
leads in “mass production.” In all the world there is no 
greater industry than the railroads of the United States, 
which were the first real mass producers. Anybody who 
has contrasted our locomotives and our cars with the 
small equipment on the railways on the other side of the 
Atlantic will bear me out in saying that our railroads 
surpass all others in the mass production of transporta- 
tion. The amount of capital that has been invested in 
our railroads, and the way it has been invested, furnish 
the explanation. 


Two vital problems 


The two greatest problems of the railroads are those 
of getting public sentiment in favor of regulation that 
will assure reasonable profits, and a disposition on the 
part of every employee that will cause him to give the 
most efficient labor for a day's wage. My own convic- 
tion is that all the facts indicate that no class of people 
in the country has as much to gain from reasonable 
regulation and efficient operation as the employees of the 
railroads. "Their wages must be paid from the earnings 
and the larger the earnings taken in by the railroads per 
man employed the larger can be the amount that they 
pay per man. 

A most curious phenomenon has been that of leaders 

of railway labor unions working with those seeking to 
reduce the earnings of the railroads and at the same 
time seeking advances in the wages that must be paid 
from earnings. 
- The future of our railroads is mainly in the hands of 
their officers—not only the higher officers, but the super- 
visory officers and foremen. You can exert a great deal 
of influence both on public opinion and efficiency of 
operation. 


These signs, showing the score and batteries, were carried 
after each inning through designated areas of a car shop 
and engine terminal on an eastern road during the 
1927 world's baseball series—This feature was 
not only a time saver but was keenly 
appreciated by the men 


Machining and fitting up a special 
driving box 


The use of proper gages, special tools, jigs and fixtures 
aid in securing accurate results 


features not to be found in the ordinary type 

of driving box. The crown brasses can be 
renewed without dropping the wheels and can also be 
adjusted for wear. 

When machining the driving boxes from the rough 
castings, they are faced on both sides. This operation 
can be done on planers in lots of six or more, or on 
an Ingersoll planer type slab miller. After the boxes 


r { NHE James driving boxes have several special 


Fig. 1—Method of laying out the James driving box for 
slotting 


have been faced they are laid off as shown in Fig. 1. 
The layout shown is for a standard 11-їп. journal with 
a limit for wear of 34 in. which will reduce the size 
of the journal to 10% in. The size of the box on the 


center line of the journal, when slotted, is 144; in. The 
box is slotted 15% in. below the journal center line. The 
boxes should be laid off with a template, working from 
the center line of the journal and the vertical center 


Fig. 2—A gage used for checking the driving boxes so that 
they will be machined central with the shoe 
and wedge faces 


line, parallel with the shoe and wedge faces of the driving 
boxes. The boxes should be slotted with a %-in. radius 
in the corners and a %-in. angle on the lip or toe for the 
crown brass fit. The boxes should be checked before 
and after the crown brasses have been bored so that they 
will be parallel and central. 

The boxes are then slotted on the inside with a taper 
of 44 in. in 12 in. To do this, the slotter table is 
elevated. The gib on one side of the table is removed 
and two steel wedges are inserted under the table or 
ways. The set screws are then tightened sufficiently to 
prevent the table from working under the cutting stroke. 
'The box is then set up to the lay out lines and slotted 
in the usual manner. The tool must be set to cut on the 
same side of the tablé under which the wedges are placed. 
The relation of the tool with the work must not be 
changed. The diameter of the inside of the driving box 
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after it has been finished is 54 in. larger at the top than at 
the bottom in a distance of 12 in. After the driving box 
radius has been machined, the wedges are then removed, 
the gib replaced and the cellar fits machined in the usual 
manner. After the boxes have been machined on the 
inside they are set up on the planer against a large angle 
plate in lots of six or more. The shoe and wedge faces 
are machined in the usual manner. The rock is then 
planed. If an Ingersoll planer type slab miller with 
two side heads is available much better time can be made 
on the boxes. If the boxes have brass liners on the 
shoe and wedge faces, the application and machining of 
these сап be handled in accordance with the local shop 
practice. When machining the driving boxes on the 
shoe and wedge faces they must be machined absolutely 
central with the inside. For checking the accuracy of 
this operation, the gages shown in Fig. 2 are used. The 
boxes are first laid off in the usual manner and checked 


Fig. 3—A form used for pouring the bronze hub liners 


in the process of machining to be sure that they will be 
absolutely central with the inside when finished. When 
this operation has been completed, if brass liners are to 
be poured on the shoe and wedge faces of the boxes, 
they are dove-tailed and drilled for anchor holes and 
then sent to the bronze shop. If the hub faces are to 
be bronzed also, these faces are dove-tailed. The form 
shown in Fig. 3 will be found handy for this work. It 
is made of %-in. by 2-in. flat iron and is held in position 
by several small clamps. It is advisable to have from 
12 to 24 of these forms, depending on the number of 
the boxes to be bronzed. The boxes are then machined 
on the shoe and wedge and hub faces to standard 
dimensions. 

The boxes are then laid off with a template and drilled 
and tapped for the five 7$-in. wedge studs and also 
drilled for the cellar bolts and oil holes. The next opera- 
tion is to mill the small recess shown in Fig. 4 to accom- 
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modate a small lug on the crown brass to prevent the 
brass from working into the hub and causing hub wear 
and possibly a hot bearing. The boxes are then stencilled 
with the position and engine number as well as any other 
information it is desired to show. The cellars are then 
machined to fit the respective boxes. This work is 
handled in the usual manner. It should, however, be 


Section "А-А" 
Fig. 4—A method of milling the recesses in the driving boxes 
to accommodate the lugs on the crown brasses 


remembered that the cellars will have to be cut off on 
account of the brasses dropping 15% in. past the center 
line of the journals. 


Machining the wedges 


The purpose of the patented cast steel wedge shown 
in Fig. 5, is to provide a means of making an adjustment 
for crown brass wear and to take up lost motion and 


Dimension "А" be 5" lest than 
outside diameter of Brass 
Fig. 5—The cast steel wedge applied to the James driving 
box 


eliminate pound in the driving box without the necessity 
of dropping the driving wheels. When the wedges have 
been adjusted to their maximum limit, they are replaced 
by thicker wedges. They can, in some cases, be shimmed 
although this practice is not recommended. These 
wedges are machined on a lathe as shown in Fig. 6. 
It is clamped to the face plate of the lathe, the half 
circle clamp shown is used to prevent the wedge from 
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slipping while taking heavy cuts. A cutter head with 
two tools is mounted on a spindle which is held in the 
tail stock of the lathe, and is prevented from turning 
by a steel pin which goes through the bar and fits into 
a slot cut in the lathe tail stock spindle. The bar is 
piloted by a bronze bushing that is fitted into the lathe 
spindle. The tail stock clamps are loosened up just 
enough to permit the tail stock from sliding freely and 


Fig 6—Machining the cast steel wedge on an engine lathe 


it is then clamped to the lathe carriage. The taper 
attachment of the lathe is set for the desired taper and 
the tool in the tool post is fed in for the depth of the 
cut to be taken on the outside of the wedge. The tools 
in the cutter head are set for the depth of cut to be 
taken on the inside of the wedge. When the carriage 
feed is put on it feeds the cutter head as well as the 


Crown 
Brass 


Fig 7—A gage used for laying off the crown brass halves 


tool post because the tail stock, which carries the cutter 
head, is attached to the carriage. 

The time for machining the steel wedges in this 
manner has been reduced to one third of the time it 
took to do the work on a boring mill, which was about 
15 hours. The wedges can be done on a lathe in 5 
hours or less, depending on their size. The next opera- 
tion on the wedges is to lay them off for machining to 
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fit the driving boxes. The machining of the wedges for 
the driving box fits can be done on a slotter or shaper. 

The driving boxes, the cellars and the steel wedges 
are now finished. The next operation is to machine 
the crown brasses, which are cast in two parts. The 
first operation is to face the brasses where the two 
halves come together, using the gage shown in Fig. 7. 
Next, both ends of the brasses should be machined off 
square. This can be done to good advantage on a Lucas 
horizontal boring mill using a facing cutter of about 
12 in. in diameter. The brasses are then milled for tool 
clearance using a 34-in. end mill in a Lucas horizontal 
boring mill. This operation is shown in Fig. 8. The 
brasses are then placed on the fixture shown in Fig. 9 
which was designed for use on a Niles 36-in. vertical 
boring mill. The brasses are turned to fit the inside of 
the cast steel wedges. The pointer at the top of the 
fixture is used to set up the brass, this being done 


ad "Lug to prevent 
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Fig. 8—Method of milling the crown brasses to provide a 
lug on the brass and tool clearance 


before starting the machine. The pointer slips in and 
out of the drilled hole in the top of the fixture. This 
facilitates the set-up and machining of the crown brasses 
and saves considerable time as the operator can set up 
the brass and tighten all set screws before the machine 
is started. The brasses are stencilled on the face of 
each half for the box they are to fit. The wedges also 
are stencilled to correspond to the numbers on the boxes 
that they are to fit. 

The crown brasses have now been turned on the 
outside; the next operation is to lay the brasses off and 
slot them to fit the boxes. The brasses are slotted 
using the device shown in Fig. 10. By placing two 
pieces of flat iron between the set screws and the 
brasses, both halves of the brasses can be set up at 
one time in this device and slotted. Тһе brasses 
should be left about 1/16 in. full which means 
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1/32 in. on each side, until after they have been bored. 
The brasses are pressed into the boxes just tight enough 
to hold them while being bored for the journal fits, after 
which they are removed and fitted to the boxes so that 
the wedges will stand off from 54 in. to 34 in. from the 


--To fi? center іл 
Boring Mill Table 


Fig. 9—A fixture used for turning the crown brasses on the 
outside so that they will fit in the steel wedges 


face of the boxes when the box is fitted to the journal. 
When the brass has been fitted, the grease cavities should 
be machined, using a Lucas machine. Local shop prac- 
tices will govern the kind of grease grooves to be used. 
The crown brasses can be faced to the proper length 


Fig. 10—A jig used for slotting crown brasses 


while being bored for the journal fit. They should be 
bored the same as for any other boxes. If it is shop 
practice to bore the boxes 1/64 or 1/32 in. larger than 
the journals, the James boxes can be bored to the same 
tolerances. 
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Assembling the driving box on the axle 


A good tool for machining the grease grooves in the 
crown brasses of these boxes was shown on page 292 
in the May, 1927, issue of the Railway Mechanical 
Engincer. If no other means are available for doing 
this work. the grooves can be chipped with a pneumatic 
hammer. As the boxes shown in the illustrations are 
for 11-іп. journals, the brasses should be machined for 
the minimum size of the journal, which would be 10% 
in. in diameter. The crown brasses have now been com- 
pleted and the boxes are ready to assemble. The jour- 
nals should receive an application of heavy oil, the grease 
grooves in the crown brasses filled with grease and in- 
side of the driving box well lubricated with heavy oil. 
The inside and outside of the steel wedge should also 
be well lubricated. The two halves of the crown brass 
are placed on the journal, the steel wedge is placed over 
the brass and entered in the driving box and driven in 
place with a copper hammer. The nuts are then placed 
on the studs and the wedge is drawn up until the box 
can be turned free on the journal. At this. point the 


wedge should stand away from the face of the box 54 in. 


Journal 


Fig. 11—Special outside calipers used for obtaining the size 
of the journal when the box is not removed 


If this distance is more than 56 in. or less than 5$ in., 
the brass should be refitted or a thicker wedge placed in 
the box to give the proper draw on the wedge for 
adjustment. After the wedge has been properly ad- 
justed, the lock washers and nuts are then placed on the 
studs and the nuts properlv tightened. For keeping an 
accurate record of the wear of the crown brasses, 
the date should be stencilled on the outer edge. 
The grease cellars and the end gates are applied to the 
boxes in the usual manner. The boxes are packed in the 
same manner as ordinary boxes. 

A hole drilled in the outside end of each crown brass 
will be found handy when working on these boxes in 
the enginehouse. Ву screwing eye bolts in the holes, 
the brasses can be quickly removed. Also two 34-in. 
tapped holes in the cast steel wedges fitted with set 
screws about 3-in. long will be found useful in pulling 
the wedges from the driving boxes while making adjust- 
ments on the wedges or the brasses. 

The gage shown in Fig. 11 is used for setting up the 
driving boxes on the boring mill to insure the brasses 
being bored 155 in. below the center line of the journals, 
as this is an important feature of the James driving 
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boxes. With the ordinary ‘driving box that is bored 
on the center line of the journal, there is a tendency for 
the box to raise on the journal while the engine is work- 
ing steam. This action. produces а bad pound in the 
driving box. With the James type of driving box this 
is prevented owing to the crown brass extending below 
the center line of the journal 153 in. or more if desired. 
The gage shown in Fig. 11 is placed in the tee slot 
in the center of the boring mill table and the edge of 
the crown brass lined up with the edge of the gage. 
Then the brass will be correctly bored after lining with 
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the gage, thus eliminating chances. for hot boxes. 

'The readers should not get the impression that all 
the gages, tools and special devices shown have to be 
made for use on the James driving boxes. The purpose 
of showing these gages is to convey the idea that better 
work can be done and the work handled with more ease, 
dispatch and less expense if the driving boxes are 
handled as outlined. in this article. Many of the gages, 
special tools, jigs and fixtures and other devices сап be 
used in connection with the fitung up and machining 
of other types of driving boxes. 


New Haven inspection system 
reduces engine failures 


Inspection division does not 
department— Co-operation 


N August, 1923, the New York, New Haven & Hart- 
ford put into effect in its steam locomotive repair 
shops, a system of locomotive inspection which con- 

tains several unique features. The outstanding devia- 
tion from the usual inspection system is that, instead of 
reporting to the maintenance officer in charge of the 
shop or engine terminal, the inspection division reports 
directly to the mechanical manager. 

The inspection forces come under the supervision of 


report to the maintenance 
has made the plan feasible 


engine terminals and gradually the other various types 
of equipment; ie. electric locomotives, freight and 
passenger equipment cars, gas rail cars, work and in- 
dustrial equipment and marine equipment. 


The personnel 


At the time the system was inaugurated, the person- 
nel was selected from the mechanical department. In- 
spectors were recruited from the ranks, great care being 
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A plan view of the locomotive finishing shop recently built at 


chief mechanical inspectors, one in charge of each prin- 
cipal shop or territory. Kach of the principal engine 
terminals is directly supervised by a general foreman 
mechanical inspector or foreman inspector. All mat- 
ters pertaining to inspection, together with the super- 
visors having to do with the various related activities, 
such as the supervisor of boiler maintenance and inspec- 
tion, valve specialist, supervisor of equipment lighting, 
general train control inspector, supervisor of pit inspec- 
tion and lubrication, supervisor of automotive equip- 
ment, etc., come under the inspection division. In addi- 
tion, reports and records are a part of the duties, 
Shortly after the system was put into effect in the 
steam locomotive shops, it was extended to cover all 


the Readville shops of the New York, New Haven & Hartford 


exercised to select men with adequate experienc, tact and 
personality. It was especially necessary to train the men 
te use sound judgment and in the use of rules, instruc- 
tions, standards, etc., so that they might work intelli- 
gently and co-operate fully with the foremen in charge 
of the various departments. 

The main steam locomotive repair shop is located at 
Readville, Mass., about ten miles from Boston. When 
a locomotive arrives at the shop, it is inspected in the 
yard by boiler inspectors to check the report received 
from the enginehouse inspectors, as to apparent boiler 
work necessary. While on the stripping pit in the shop, 
hydrostatic tests are given to the cylinders, steam pipes, 
units, etc., and at the same time all important parts are 
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inspected by a stripping inspector who writes up on a 
standard form the necessary work or renewals. In 
some cases, final inspection must be delayed until the 
parts have been through the cleaning vat. 

The inspection force at Readville is made up as fol- 
lows: 


No. Title of inspector 
Tee tee Rez уа НУ Chief 
ПО ертенине evan ead ates Stripping 
Ce er oe ae Boiler 
„АРУКЕ n ai ET Miror Maneater Machinery 
d lose ebenenteek ЛЕК, Accessory 
Qi esee use ed x Pee ns phe Sos sende Tender 
$ ils we RR EDU. алеге о Finishing 


Inspectors are located in the various departments 
throughout the shop, following closely all parts for de- 
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Master Mechanie's Report ef Steam Locomotive Fallure 


Date ol Failure. Train No. Locomotive No. 


Time Lost. Engineer. Fireman 

Following questions shall be answered by M M. Dispatching Locomotive: 

Cause of failure? 

Who was foreman responsible” 

Di work bool show that defect causing failure had been reported after previous 
шр 

п so, what work was done? 


M not, what work was done on part causing failure? 


. Had this locomotive as dispatched by you, failed within the last ten days? 
И so, what dates? 
. Whét was cause on each date? 


И failure was caused by neglect on the part ol anyone, what action was taken? 


Master Mechanic 


Following questions shall be answered by М M. Receiving Locomotive 
10 И faure was due to low steam, what was cause? 
11. What work was бопе? 


12 How do you know Engineer and Fireman were competent? 


The master mechanic must fill out one of these forms and 
send it to the mechanical manager every time a 
locomotive fails 


fective material or workmanship and co-operating closely 
with the department foremen to determine that stand- 
ards are being adhered to. Stipulated tests of important 
parts, hydrostatic, steam and fire tests are witnessed by 
the inspectors and the necessary reports made. 


New locomotive finishing shop 


It was formerly the practice at Readville when loco- 
motives came off the repair pits, to place them on vari- 
ous tracks in the yard for final inspection and ad- 
justment. This system was not satisfactory inasmuch 
as it was necessary for the shopmen to leave their work 
to make the final repairs called for by the inspectors’ 
reports. This was unsatisfactory both to the workmen 
and the management. 

This situation has been overcome by building a loco- 
motive finishing shop to which all locomotives are sent 
for final inspection, testing and repairs. This shop, 
which is located parallel to the south side of the black- 
smith shop, is built of brick, steel and glass. The shop 
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is 220 ft. long by 77 ft. wide and contains three engine 
pit tracks 197 ft. long. The shop force consists of the 
following : 


Title 

Machinists 
Machinist helper 
. Pipemen 

. Pipemen helpers 
Clampers 

. Trackmen 

. Inspectors 


The locomotives are broken in on a slipping track 
about 1,000 ft. long. This track is located along the 
south side of the finishing shop. Formerly, the locomo- 
times were given their trial on an 18-mile run, which 
proved expensive and did not give the desired results. 
After an engine has been connected to its tender and 
fired up, it is placed on the slip track which is oiled from 
two containers temporarily attached to the locomotive 
breast beam. А regular engine crew is assigned to 
operate the engines. The engines can be run at the 
equivalent of from 15 to 60 m.p.h. and still move along 
the track at a very slow speed. This method of testing 
brings out the machinery and boiler defects more quickly 
than running the engines on the road. 

While on the slipping track the engine is under the 
supervision of a finished locomotive inspector, who 
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WRELIMINARY MATERIAL @AITE-UP Of STEAM LOCOMOTIVE FOR SHOP 


Clase 
Date due in Shop______. 


Location Loco Мо 
Date of Inspection... . Class of Repairs 
Service (Freight, Passenger cr Switcoer| 


The above locomotive ап: tenier nave veen inspected and the ieportant parte 
reauiring renewal at next snoppin4 are indicated teloe. 


Out of Shop - Loco 

Out of Shop - Tender, 

eet. Date. Hydro. Laco = 
Last Date, Flues 

Last Date, Сарв 

Laet Date, Lagging. 

Last Sate. Air Розр aAprliet 

Was Internal Insp Mado of Bo:ler 

Bae Hydro Test Apid to Cylinders 
Enee! Centers 

Wneels 
Tires-Oriver 
Tires-Trailer 
Driving axles 
Enzino Truck axles 
Trailer Truck Axles 
Tender Truck Axle 
Crank Pins 
Driving Bcxes 
Engine Truck Boxes 
Driving Box bearings. 
Main Rods 

Side Rode 
Crossnoads. 

Piston Rods. 

Piston Heads 

Guide Bars. 

Guide foxes 
Cylinders. 

Engine Frases 

Cross Ties. 
MISCELLANEOUS: 


REMARKS 


Ca^. 

Pilot 

Large авї: пов 
Aenpan 

Botler 

Seoxe Box 

firejox 

L Side Sheet 

R Site Sheet 

Back Flue Shoot 
Front Flue S*eet 
Croen Sheet 

Door Sneet 

Insite Throat Sneet. 
Qut&iie Throat Smeet 
Combustion caasber. 


Roof Sheet, s [! 
Back Head 

Ba^x En} 

Fives 

Arcen Tuves 

Tender Truc«s 

Terier Frase, 

Side 
Вс.в\егз 
Center Plates. 
Dras Castings, 
Cie' ern 


Doliíes 


Boiler Foreman. 


uech Inep.-Boller 


Mech Inep.-macny. 


Preliminary material write-up of locomotives for shopping, 
made by the inspectors 


makes note of all defects and issues defect slips as may 
be necessary to the finishing foreman. When the loco- 
motive is finally ready for delivery, i.e., an inspection 
defect slips satisfactorily cleared, the cab cards are 
signed and sworn to by the inspectors and a written re- 
lease issued to the general foreman of the shop by the 
chief mechanical inspector. 

The system has worked out very satisfactorily in the 
shops. In case of a dispute between an inspector and 


38 RAILWAY MECHANICAL ENGINEER 


foreman, the chief inspector and general foreman are 
called together and the matter thoroughly gone into, at 
which time a decision practically without exception is 
arrived at. The main point to observe is that neither 
the inspection nor maintenance department has the au- 
thority to arbitrarily overrule the other. Instead, any 
disputed point is referred and settled as above. 

The boiler inspectors are required to make detail 
boiler condition reports on standard forms, which are 
forwarded to the supervisor of boiler inspection and 
maintenance, so that a complete record is available at 
any time and so that necessary boiler parts or boilers may 
be anticipated for the next shopping. 

Other machinery records such as counterbalancing, 
quartering, dimensions of certain parts, etc., are tabu- 
lated and maintained by the inspection division. 


Inspection at engine terminals 
At engine terminals, the inspectors, including the fore- 


men, not only inspect for defects, but also make repairs 
to a certain extent, depending upon the nature of the 


defect. The organization is composed of machinery, air 

brake, boiler, headlight and train control inspectors. 

Table I shows the organization of the inspection forces 

a ————————————————— 

Table I—Locomotive inspection organization at Cedar Hill 
enginehouse 


General foreman mechanical inspector 
Pit inspection 
Tricks 

1 2 
Foreman 1 Foreman 1 Foreman 
Airbrake inspector 1 Airbrake inspector 1 Airbrake inspector 
Ground inspector 1] Ground inspector 1 Ground inspector 
Pit inspector ] Pit inspector 1 Pit inspector 


аа 


Boiler wash inspection 
Machinery inspector 1 Machinery and air- 1 Machinery and air- 
Boiler inspector brake inspector brake inspector 
Airbrake inspector К 
Headlight and train control inspection 


Headlight inspectors ] Headlight inspector 1 Headlight and train 
Train control insp. ] Train control insp. control inspector 


A 


‚со 


located at Cedar Hill enginehouse at which approxi- 
mately 100 locomotives are turned daily. They are un- 
der the supervision at the larger terminals of a general 
foreman mechanical inspector, and at the smaller termi- 


Core нт 


DEFECTIVE WORK OR MATERIAL 


touar. ——--— —-— Mo. - 


— - Bare -m 


Perm met 


EQUIPMENT INSPECTION REPORT 
tewma ___________ _ _ SHOP WORK OR FINISHED EQUIPMENT "о———— -— QAM --—— 


ча COE АЕА 


The top form is filled out by the inspectors when the material 
or workmanship is found defective. The bottom form is 
issued by the inspectors when locomotives or parts 
in the shop are examined for defects and repairs 


nals, a foreman mechanical inspector. At the larger 
terminals, the inspection is made while the engine is on 
an inspection pit located outside of the enginehouse. 
Each shift is under the direct supervision of a foreman 
mechanical inspector and daily inspection is in accord- 
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ance with I. C. C. rules and regulations and the New 
Haven standards. Such repairs as can be made on the 
pit are made as found, and the balance are reported in 
the usual inspection book and a copy of the write-up sent 
through a pneumatic tube to the enginehouse, arriving 
there in advance of the engine, so that necessary slips 
may be issued to the foremen. A considerable portion 
of the daily maintenance work is performed on the in- 
spection pits and only the heavier work done in the 
enginehouse. This results in many engines being ready 
for service as soon as they have passed over the inspec- 
tion pit. | 

The inspectors detailed on headlight and train control 
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Mechanical Department 


MONTHLY INSPECTION AND TEST OF FIRE FIGHTING 
APPARATUS ON SWITCH ENGINES 


Location 
Date 


Engine Number 


Pounds Pressure (Approximate) 
Was Test Satisfactory? 


Hose Wrench, Spanner & Nozzel Provided? 


_—————————— 
Condition of Hose? у 
Condition of Hose Fittings? 
Was Hose Dried After Test? 


REMARKS : 


Gen. Fore. Mech. Insp. 


NOTE: To be filled in monthly and sent to Master 
Mechanic; copy to Supt. of Insurance, New Haven, 
Conn. 


The findings of the inspectors of fire fighting apparatus on 
switch engines are set down on this form 


work also maintain this equipment making it unnecessary 
for the regular maintenance forces to give this equip- 
ment any attention. 

At boilerwash period, a separate set of inspectors, 
called boilerwash inspectors, enlarge upon the write-up 
received from the inspection pit and completely write 
up each locomotive. The write-up is hung on the front 
of the locomotive or on the wall and the various foremen 
consult it for the necessary work to be performed. As 
the items are completed, they are checked off by the 
foremen and when all the items have been repaired, the 
inspector checks each one to determine that it has been 
done and properly done. A certain minimum percentage 
of the items of work reported, including all I. C. C. de- 
fects, must be performed by the maintenance force on 
each engine before it may be dispatched. All cab cards 
are signed and sworn to by the inspectors. 

Needless to say, the washout inspectors determine that 


Jaxvary, 1928 


the boilers are thoroughly washed out and that the boiler 
fittings are removed and thorougly cleaned as well as 
determine that all necessary tests have been made as pre- 
scribed by law. The washout plugs are not applied to a 
boiler until the inspector has been notified and his per- 
mission obtained. 

It has been found that a thorough inspection and re- 
pair at the boilerwash period, which on the New Haven 
is necessary generally at 30-day intervals only, instires 
good performance and minimum of maintenance during 
the following 30 days. 

Locomotives are set up for shopping by the shopping 
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BOILER INSPECTION AND REPAIRS 
Fer All Claeses ef Locomotives 
MOTE: Those reports shall be rendered at time of hyórestatie test and whenever эту ropaire are made te the beiter. 


Condition of balance 

Wo.cf nee radial stays 
Condition of talame 
Xo.cf new crown bolts 
Condition of balance 
Condition of washout plug holes 
Grates - condition 
asaras _____ __ 
Ashpan alr сгелігке - 
Prost end plates ani netting-zondition 


Bate boiler wullt 
Builders’ Ro. 
Stom pressure allceed 

Tested at lba.water pressure 
Condition of boiler abel) 

So.of toller braces removed 

Condi 1129 of balance 

Sozstticn of firebox sheets 
Condition of arom aheet 

Р оее-повъ ег renewed 

Pivee-mmber eafe- ended 

Condition of aroh tubes 

Bo.of new staybolts 


Sonsition as to steam leake 
Conditica of tlow-off соска 
Are muiricg corners welded 


a АР 
locatiow sMeat and; Part or siib CP ANICE : = Date : Indioate om d iagrana 
————————— 2-14 Ej Pull] higkngos jita (, nsnkth jAcLlied :all patohes ог éefeote 
529106 sheat i i i .om boller or exterior 
0.9190 »heet i А i Л seheate ара firebox. e04 
Ot fug anset i i :patohes or defects {а 
Beek flue sheet А 4 n iblaok ink. New petohcs 
E i зог defects із red lak. 


This is one of several forms filled out by the boiler inspectors 
to keep a record of boiler conditions 


committee six months in advance. Three months prior 
to the shopping date, the enginehouse inspectors make a 
thorough inspection of the locomotive and boiler to de- 
termine what boiler repairs will be necessary and what 
important locomotive parts will require renewal. This 
write-up is forwarded to all concerned including the 
storekeeper at the shop so that necessary parts may be 
on hand at the time the locomotive arrives at the shop. 


At both the shops and engine terminals, a system of 
reporting cracked and broken parts has been placed in 
effect whereby the inspectors report such parts, the in- 
formation being tabulated currently and periodically 
reported to the mechanical engineer, so that any neces- 
Sary attention from the standpoint of design or material 
may be given. This has resulted in quickly locating 
weak spots and correcting the trouble, thus assisting to 
reduce failures to a minimum. 

At the inspection pits, the employees having to do with 
lubrication are under the jurisdiction of the inspection 
division, and it is their responsibility to see that all oiling 
and greasing is properly attended to. The supervisor 
of lubrication has jurisdiction over all lubrication at 
engine terminals and determines that the standard meth- 
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ods and practices which have been worked out are ad- 
hered to. 


Automotive equipment 


The New Haven operates a considerable number of 
gas rail cars and it was early determined that constant 
and thorough inspection was necessary in order that 
maintenance might be such as to reduce failures to a 
minimum and keep the equipment in service. 

The inspection system was accordingly installed in the 
main shop where heavy repairs are made to this equip- 
ment, and also at various points on the road where lighter 
repairs are made. The inspectors detailed on lighter re- 
pairs are required to travel to the smaller points where 
the cars are put up, the endeavor being to inspect each 
car at least once a week. These inspectors do consider- 
able maintenance work in addition to inspection; in- 
struct the regular maintainers and generally guide them 
in their work. They are also required to instruct and 
qualify the operators or engineers and until an operator 
has received a qualification card signed by the supervisor 
of automotive equipment, he is not permitted to operate 
a car. 

The matter of engincering is closely allied with in- 
| THE NEW YORK, NEW HAVEN AND HARTFORD RAILROAB COMPANY 

CENTRAL NEW ENGLAND RAILWAY COMPANY 
| MECHANICAL DEPARTMENT 


TENDER CISTERN INSPECTION AND REPAIRS 
For All Classes of Locomotives 


Note Three reports shall be rendered after each ils atel repair and whenever ant ерана are made to 
nder No 


. (stern at Кеды hus u shall be thar showa on tender frame. Send report to Supernia ol 
i Weder Inspection and Maintenance 
| р Ne Chass ЕЕН 
Tender No 
I 
i 
| 
Top Sheet Beriem Shoot 
Right Side Sheet Left Side Shoot 


AI batches shall be accurately shown on this blank. new patcher being shown im red ok and СМ patches 
wi Tolan heat 
The approvimate dimervions of all patches shall be indu ated on the diugeam. 


RECORD OF SHEETS APPLIED 


Back xs 

кам ле Спа Pwr 
PM 
Ba or Shape Cod Pw 


NOTE АП dates shall be transferred to each new report by Boiler Clerk at New Haven 
Fatumated Life of Bottom 
Ft vtumated Life of Cistern 
Repairs Recommended at Neat Shopping 


Years 
Years. 


Inspec ted and Repaired at Date 


—— nt 


Signed 
BOILER FOREMAN 


хыл 
BOILER INSPECTOR 


The form filled out by the tender inspectors 


spection and inspectors have been working closely with 
this phase of the situation, all assisting to reduce out-of- 
service time to a minimum. 

The shop at which heavy repairs are made performs 
the repairs to other gasoline operated equipment, such as 
speeder cars, tie tampers, compressors, etc., all of which 
work is passed on by the inspection division. 


Marine equipment 


The marine inspection consists of a periodic inspectior 
of each unit of equipment after which condition reports 
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are made out and placed on file. The repairs made to 
the equipment at the New Haven and outside shipyards 
is performed in accordance with detail specifications pre- 
pared by the inspection division from the periodic re- 
ports and from the inspections made just prior to the 
equipment going into dry dock. While the work is being 
performed in the shipyard, it is under the supervision of 
an inspector who determines that all work called for by 
specifications is properly performed. 

Tests of necessary materials and especially paints, are 
made through the inspectors selecting samples on the 
ground and forwarding them to the railroad’s laboratory. 

Tug boats or transfers are brought into the New 
Haven shipyard periodically for boilerwash and repairs 
and at that time are inspected and written up by inspec- 
tors, the reports being handed to the maintenance divi- 
sion. Inspectors are also used in making marine surveys 
covering damages and insurance matters. Their knowl- 
edge of the equipment, through their inspection efforts, 
fits them particularly well for this phase of the work. 


Results 


Utilization of equipment is an important factor in 
railroad operation and constant thought and study are 
necessary to bring and maintain utilization to the highest 
degree. Engineering, materials, proper inspection and 
repairs at the backshops and high standard of main- 
tenance at terminals are vital factors affecting utilization. 
The inspection division was organized to assist in bring- 
ing about the desired result. 

Locomotive failures have been greatly reduced and 
locomotive miles per failure accordingly increased to a 
point greatly in excess of any previous record. The 
miles per locomotive failure have increased ten times 
over the mileage obtained during the years immediately 
precéding the strike of 1922. Careful attention to wear- 
ing parts and to lubrication of such parts has resulted 
in a tremendous increase in miles per heating failure. 

The result of federal inspection of locomotives has 
been materially improved. For the last fiscal year, the 
per cent of defective locomotives has been reduced to 
approximately one-half, and the per cent of locomotives 
ordered out of service reduced to about one-tenth of that 
reported in the years immediately preceding the strike 
of 1922. 


Machining shoes and wedges 


on a planer 
By E. A. Miller 


HE combination tool holder and chuck shown in 
the drawings is designed for machining shoes and 
wedges on a planer. The main tool holder is 314 in. 


Dotted outline shows. St. [44 


position of Wedge onchuck 


Combination 4l 
315) Tool Holder eye Ë ieee 
| 4 HY y Grooved 
|] oneach side 


If Chock is fo be used for Plani таў 
Shape as shown by dotted outline fo syit Planer 


Detail of Clamp. Materiat-Axle Steel 


End Elevation 
Planer chuck for shoes and wedges 
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thick at the center and 16 in. long. The center tool is 
clamped in place by three 34-in. set screws, as shown 
in section B-B of the drawing of the combination tool 
holder. The tools for machining the outside of the 
shoes are clamped in position by two horizontal and one 
vertical set screws. The two outside tool holders—one 
right and one left—are hinged to the main holder with 
34-in. taper pins. This arrangement permits the tools 
to be operated in much the same manner as a shaper, 
whereby the cutting tools are dragged on the return 
stroke. The width of the head of the main tool holder 
is determined by the location of the bolt holes and the 
size of the tool block on the planer. A roughing tool 


РА Too! 


ka] woe 
' ‘Two Thus -One Right, One Left 


Compartment Compartment 
j; for Vertical 


for Horizontal 
Tool 


i 

ИЕ: 

$ s 

i 

En 

fis 

ii 

it 

Lg Ў 

Section "В-В" 

Sie -------r26------- ae 
Combination tool holder used when planing shoes and 
wedges 


is used to rough out the center, sides and bottom. The 
inside finishing tool is a trifle wider than the roughing 
tool and is set a trifle lower. Only one tool, however, 
used for all machining of the outside faces of the 
shoe. 

The chuck for holding the shoes and wedges on the 
table of the planer is made of axle steel, 1474 in. long, 
and is provided with a tongue to fit the slot in the bed 
of the planer. Each clamp is held to the bed of the 
planer by two 1-їп. bolts as shown in the drawing. A 
grooved piece of case-hardened wrought iron ог 
hardened tool steel is inserted between the shoes. A 
1%-їп. hole is drilled lengthwise through the base of 
each clamp, through which a 1:4-іп. rod, threaded at 
each end, is inserted. The shoes are clamped in posi- 
tion by tightening the nuts at each end of the 1%4-in. 
rod. The wedges are clamped in position as shown by 
the dotted outline on the front elevation of the chuck. 
Теп clamps will hold eight wedges, all of which can be 
planed at one time. The number of chucks that can be 
clamped to the planer bed depends on whether the 
machine is equipped with one or two tool blocks. 


LOCOMOTIVE PROGRESS.—Among the representative locomotives 
of recent design shown in a bulletin of 40 pages issued by the 
Superheater Company, 17 East Forty-second street, New York, 
are the Texas 2-104 type for the Texas & Pacific, the Hudson 
4-6-4 type for the New York Central, the three-cylinder 4-12-2 
type for the Union Pacific, the Northern 48-4 type for the 
Canadian National, and Baldwin Locomotive No. 60,000. General 
dimensions are given for each of the locomotives shown, also a 
brief description of some of the specialties with which they are 
equipped and the service for which they were built. 


A new transverse shop introduced into the middle of an old longitudinal plant 


Wabash enlarges locomotive shops 


New and old facilities co-ordinated—Method of routing 
repair work through the plant carefully worked out 


provements at its system shops at Decatur, Ill., 

which embodied the enlargement of the locomo- 
tive repair shop in accordance with a most unusual plan. 
It involved the addition of a new erecting shop of the 
transverse type to a plant which had been designed and 
operated as a longitudinal shop, yet this change was 
made with a minimum of alterations to the old struc- 
ture. In fact, only 13 per cent of the original building 
was removed in effecting a net enlargement of 31 per 
cent in the ground floor area. Furthermore, the record 
shows that the alterations were carried on without any 
material reduction in shop output. 

_The new shop, an extensive improvement over fa- 
cilities built only 14 years ago, was constructed with an 
eve to the future. The present output is about 40 
classified repair locomotives a month but by adding to 
the shop force and possibly operating two 8-hour shifts 
on some of the machine tools, 65 to 70 loco- 
motives a month could be given classified re- 
pairs. The shop management is well satis- 
fied with the new facilities because they save 
much walking on the part of foremen, facili- 
tate closer supervision of the work and largely | 
eliminate lost motion in handling material. | 


Г: Wabash recently completed extensive im- 


Jb Ay nb rooting — 
pe ова 
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The building of the old shop, which was placed in 
service in 1913, was the last step in a five-year program 
to replace the repair facilities at Fort Wayne, Ind., 
Springfield, Ill., and Moberly, Mo., by a centrally located 
system shop. It is 160 ft. wide by 1,118 ft. long with a 
central bay 80 ft. wide and 38 ft. high under the roof 
trusses that is served by two 75-ton traveling cranes. 
Flanking this central bay are two 40-ft. bays, that on 
the north side being used for heavy machinery and that 
on the south side for light machinery. The north bay 
was provided with two 10-ton traveling cranes. The 
central bay, which was formerly equipped with three 
longitudinal tracks was used for the greater part of its 
length as the locomotive erecting shop while its westerly 
end served as the erecting shop for the boiler and tank 
shop, the auxiliary facilities of which were concentrated 
in the side bays at that end of the building. 

Located to the north of the locomotive shop and sepa- 
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Cross-section of the new locomotive shop 
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rated from it by an alley 50 ft. wide is a blacksmith tion, Pit 10, which is located on the axis of the old 
shop 100 ft. by 300 ft. and a storehouse 50 ft. by 300 erecting shop, 15 connected with the track leading down 
ft. provided on both sides with car level platforms. A the center of the old erecting bay. 
flue rattler and a flue storage shed is located south of 

Some rearrangement necessary 


the locomotive shop near its west end. 
While а considerable part of the old shop and the 


Study plans for enlargement equipment it contained were not disturbed by this en- 
When the 1913 facilities became inadequate various largement plan, it is obvious that some changes would 
schemes were considered for their enlargement. The be necessary when a section 150 ft. long was cut out of 
idea of lengthening the building was abandoned because the middle of it. What this involves will be better un- 
of the disadvantages of an excessively long locomotive derstood with a general knowledge of the arrangement 
shop of the longitudinal type. A plan for placing the of the departments in the old shop. The occupancy of 
boiler and tank work in a new separate structure and the north bay from east to west included the machine 
converting the old building into а transverse shop to be tools for wheel, axle, tire, cylinder and rod work; the 
used exclusively for the repair of locomotives was also engine truck and driver brake shop. and boiler shop. 
found impracticable because the limited headroom inthe The south bay from east to west was occupied respec- 
erecting bay precluded the lifting of locomotives Over tively by a general machine shop, motion work shop, dis- 
those standing on the pits. Another scheme consid- tributing tool room, pipe shop. an air compressor room, 
ered was that of building a new erecting bay of the paint and carpenter shop, tank shop and flue shop. A 
transverse type north of the present building and using balcony over the east half of the south bay was devoted 
the old central and south bays for heavy machinery but to brass and air brake work, a sheet metal shop and the 
this would have involved the removal of the store build- office of the shop superintendent. 

ing after only 4 years of use and would also have intro- The portion of the old shop that was removed to make 
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Interior of the new erecting shop 


operating disadvantages and an awkward room for the new shop was occupied by the cylinder 
and rods departments in the north bay and by the tool 
The plan finally adopted differed radically {тот any room Оп the ground floor of the south bay, while the 
of these. It embodied the construction of a new shop portion of the balcony which was removed was occupied 
of the transverse type at right angles to the old one in a by the offices and the manufacturing tool room. 


position between the ends of the store building and the The new machinery bay afforded ample space for the 
in the old 


boiler shop, and the removal of just enough of the old accommodation of all machinery displaced in 
locomotive shop so that the new shop could cross through shop, as well as for practically all other machine tools 
it to forma building in a shape of an unsymmetrical with the exception of those in the wheel shop, which 
cross- was allowed to remain in substantially their original loca- 

This new building is 673 ft. 11 in. long and consists tion at the east end of the north bay, and the general 
of an erecting bay 85 ft. 2% in. wide on the west side manufacturing and reclamation shop of the stores de- 
and a machine bay 64 ft. 91⁄4 in. wide on the east side. partment which occupied the east end of the south bay. 
It is divided into 29 tranverse bays 23 ft. 2 in. wide, each 'This rearrangement of tools made it possible to move the 
ting shop by an engine pit. manufacturing tool room from the balcony to approxi- 
mately the same location. on the ground floor, which 


duced certain 
arrangement of approach tracks. 


of which is occupied in the erec 

Pits 1. 2,3,4,21 and 27 are connected with tracks leading 
out of the west side of the shop and in the case of Pit change in turn permitted the shop superintendent’s of- 
4, the track is also continuous through the shop to a fice to be moved further east on the balcony. Space 
track leading out of the east side for the purpose of was also made for a cab shop in the north bay just west 
giving direct access to а battery of lye vats. In addi- of the new shop. Further changes in the old shop 1m- 
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cluded the removal of all but the central tracks in the 
old erecting bay except for a length of the north track 
used by the boiler shop. In addition, the flue work of 
the boiler shop was moved east far enough to permit 
space for two firing-up tracks at the west end with con- 
nections to the yard. 


Method of routing repair work 


With this preliminary statement of the rearrangement 
of the shop facilities, the manner in which the use of the 
old and new portions of the shop have been coordinated 
in the repair of locomotives may be best understood by 
the following outline of the routing of engines through 
the shop. 

The locomotives enter the shop over any one of the 
four tracks leading to Pits 1, 2, 3, and 4, which are 
used as stripping pits. The space in the side bay oppo- 
site these pits, which is not now occupied by machinery, 
is used for the storage of pipes, flues, headers, brakes 
and brake rigging, etc., as they are removed. Wheels 
are set out on the track in Bay 4 and are rolled out to 
the lye vats. After being cleaned they are rolled back 
and carried by crane to the wheel shop which they enter 
at its east end and move progressively westward toward 
the new shop as the work on them is being carried out. 

If any extensive boiler work is necessary, the boiler 
is placed on a flat car spotted on one of the adjacent 
stripping tracks and transferred over one of the outside 
tracks to the boiler shop in the west end of the old 
building. After the locomotive has been stripped, it is 
transferred by crane to one of the erection pits and 
when the work has been completed, it is transferred by 
the crane to the track in Bay 10 whence it starts on a 
progressive movement westward over this track through- 
out the length of the western section of the old shop, 
during the course of which the finishing operations are 
completed. The first step is to apply the brake and 
brake rigging. Next with the engine opposite the pipe 
shop, all piping is applied, after which it is advanced to 
the cab shop to receive its cab. Then as it is moved 
opposite the tank shop, the tender is set behind it and 
attached and during the course of all of these operations, 
all painting of the locomotive is done. The locomotive 
is then ready for testing and firing up on one of the 
three testing-out pits provided at the west end of the 
old shop. 


New shop of modern design 


The new locomotive shop building conforms to current 
practice in structures of this class. It has a structural 
steel frame, supporting roof trusses and crane girders, 
the walls being entirely glass in Detroit Steel Product 
sash, with the exception of brick basewalls 5 ft. 7 in. 
high and narrow pilasters at the columns. The root 
sheathing consists of three-inch precast Gypsum tile 
resting on purlins and covered with Bird & Son’s four- 
ply asphalt roofing. The floor is five inches of concrete, 
covered with 174 in. of Johns-Manville mastic. The 
erecting bay is 52 ft. 2 in. high to the underside of the 
roof truss and is equipped with two crane runways, one 
with the top of the rail 40 ft. above the floor for a 200- 
ton Whiting locomotive gap crane and the other with 
the top of the rail 24 ft. above the floor for two 15-ton 
Whiting messenger cranes. The machinery bay has a 
clear height of 28 ft. under the roof trusses and is 
equipped with two 10-ton Shaw cranes operating on a 
runway 22 ft. above the floor. The building is heated 
by Skinner unit heaters. 

In the north end of the machinery bay, enclosed by 
wire netting partitions, is a small electric shop used for 
the repair of all electric equipment on the system. Small 
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tool equipment occupies the portion of this bay imme- 
diately to the south of the electric shop, while the heavy 
machinery is concentrated to the north and south of a 
track leading into the machinery bay from the black- 
smith shop. 


Build new power plant 


Another important unit of the improvement made at 
Decatur is a new power plant provided to house the 


Machine tools at the new Decatur locomotive shops 


(north end) 

Drawing 

location 
One large radial drill press......... 02. cece eee nnn 1 
Niles 6-ft. radial drill (motor). А... м... жна n жаз 2 
Rod press (тоог)... 3 
Disc grinder ........... eee eene IH nnn nn 4 
36-in. Miller radial drill. cc. cca еназа nth 5 
16-in, Cincinnati shaper... ... cee cee tnt 6 
18in. Lehmann lathe (motor)........ eee 6з 7 
18-in. Lehmann lathe (тоог)... 8 
18in. Lehmann lathe (пюог).............. 9 


18-in. Prentice lathe......... ү 10 
24-in. Cincinnati shaper.. 


24-in. Cincinnati shaper 12 
Wet grinder (motor) 13 
Newton vertical mill. ..... ccc cece Н 14 
Slab miller (motor) ..... 00. cece eee cee mH m 15 
24-in, Bullard wo. ccc cece eee er cee EE ERARD ttr 16 
24in. Bullard co.cc cee ccc ee cee ee hh hh tn 17 
36in. Bullard (motor)........... cee eee tee nn 18 
Niles upright drill........ cece cee ete Ihn 19 
Niles upright drill... ... cc cee ee cee eee eee teen htt 20 
52.in. Niles boring mill (тоот)... 21 
Diamond guide grinder (тоог)... Dod 22 
26.in. Cincinnati shaper (motor)......... ‹ 23 
Cleveland openside planer (motor). 24 
36-in. Miller radial drill (motor). 25 
Norton piston grinder (motor)..... 26 
Ingersoll milling machine (motor). 27 
36-in. Bullard (motor) 28 
36-in. Bullard (motor) 29 
18in. Lehmann lathe (motor) .......0.. 000 e eee eee 6! 30 
18-in, Lehmann lathe (тойог)..................+ I 31 
27-in. Boye & Emmes lathe (motor)........ cece ee eee teenies 32 
24-іп. lathe. Lehmann (то{ог).................. nn 33 
18-in. slotter 34 
18-in, slotter 35 
36-in, Bullard 36 
24.in. Bullard 37 
36-in. Bullard 38 


24-in. shaper 


shaper 41 

Ohio shaper. 42 

G RE 43 
32-im. С. & E. shaper... cee ok Et УКА htt 44 
Disc grinder ....................+...+ mente 45 
Internal grinder ...................... hh mtt 46 
External grinder (motor)...... isset tn 47 
External grinder (тоог)... 48 
18-in, Lehmann lathe (motor)... l.c cee eee eee cere n 49 
184n. Lehmann lathe (тобот) 50 
18-in, Lehmann lathe (тобот). iin $1 
18-in, Lehmann lathe (motor)......... 52 
18-in, Lehman lathe (motor)......... 53 
36.in. American radial drill (motor). 54 
Wet grinder ....... 1 55 
24in, Prentice 1А{һе...................... ee ee tenes 56 
Lift shaft lathe... 0... cece cee eh Hh tnn $7 
LeBlond turret Тае... mH n 5% 
Knee type milling тасһїпе........................ + 59 
Marvel power hacksaw........ Wind ebore élue cuo D e aug ЖОС КЕТТ 60 
Dua c co doped жуы сш bag RET ERE КЕ RS Ok EY 61 
163n. Lehmann ТКН лыжи жа шиж акк eee tet n 62 
16in. Lehmann lathe... ... 0. eee cece n nnn 63 
12in. bolt lathe... ce ee eee eee ee eee tes 64 
Niles upright drill... ccc ccc ee tere tee ttt nm 65 
Nuts асе луук» Куж Кл rad Esas ius sers ERE р 66 
Nut facer ciii eig cUeR А sim bene ; 67 
Centering machine .... 6R 
Tripple head bolt cutter. 69 
36-in, radial drill 70 
Sensitive drill 71 
ы. ЖОГ «esi ev toe eee FES Hew eee ma eee Я 72 
(isholt гате ИЙИС ао 8 eee rr er E OEE Eten 73 
American portable lathe... 00.0.0... cee cece n 74 
American portable Тае... 75 
Norton rough grinder. ... ccc cc cee cee eee eee nee Ih ntn 76 
Norton rough grinder. Ыз е. ccc cece ee eee eee et 77 
Norton rough grinder... 00... ccc cece ee eee eee mn 78 
Norton roueh grinder....... lesen mtn 79 
Grinder mosso ed metitur ea de ang RO dte aad xus ЫЛЛА ОГНЕНА RO 
Drill -pfess^ ve he a sa emm o E a EEEE A 81 
Press ete wey Nubes qute a au oaa e etd ears 82 


electric operated air compressors which replaced those 
removed from the air compressor room in the south 
bav of the old locomotive shop, as well as boilers for 
heating and hot water supply. The boiler room is 86 
ft. 2 in. long bv 45 ft. 11 in. wide and contains three 
350-hp. Heine water-tuhe boilers with space for one 
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additional unit. The boilers are equipped with Cokal 
automatic stokers fed by hand. Ashes are removed by 
an American steam jet conveyor. The breaching leads 
to a radial brick chimney, 7 ft. in diameter inside by 175 
ft. high. In the compressor room, which is 40 ft. wide 
by 100 ft. long, space has been provided for five elec- 
trically-operated air compressors, four of which have 
been installed. Three of these are Ingersoll-Rand two- 
stage compressors having a capacity of 1,000 cu. ft. of 
free air per minute, while the fourth is a Worthington 
air compressor having a capacity of 2,000 cu. ft. of free 
air per minute. All four are driven by General Electric 
synchronous motors operating on 440-volt, 60-cycle al- 
ternating current purchased from a local public utility 
company. The building has steel roof trusses supported 
on brick bearing walls with windows equipped with 
steel sash. 

Another new unit is a sand blast house, a building 90 
ft. long by 30 ft. wide with brick walls supporting steel 
roof trusses 20 ft. clear of the floor. Natural illumina- 
tion is provided by four large steel sash windows on each 
side, the roof construction being the same as in the new 
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ley wash fountains. A material storage yard was pro- 
vided east of the blacksmith shop with concrete road- 
ways and concrete island platforms to facilitate delivery 
operations. There is also an iron shed designed for the 
systematic storage of bars and other iron and steel with 
a shear located at one end so that material can be cut 
to the exact lengths required before delivery. Five new 
underground tanks were installed in a line between the 
powerhouse and the blacksmith shop and provide stor- 
age for 26,000 gal. of oil. 

A further improvement located at some distance from 
the locomotive shop is a new general office building for 
the motive power and car departments. This is a two- 
story and high basement reinforced concrete building of 
attractive appearance and thoroughly modern appoint- 
ments. It houses the general offices, drafting room and 
testing laboratory of the department. 

The improvements at Decatur were carried out under 
the supervision of R. H. Howard, chief engineer of the 
Wabash, in collaboration with the motive power depart- 
ment under the general supervision of С. F. Hess, gen- 

‚ eral superintendent of motive power, the unique scheme 
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Well appointed locker and lavatory facilities 


locomotive shop. Three large ventilators are provided 
at the ridge of the roof. There is a door at each end 
15 ft. wide by 17 ft. high to permit the entrance of cars 
on a track laid on the longitudinal center line. Artificial 
illumination is provided by 10 floodlights so placed as to 
give adequate lighting on all parts of a car spotted in the 
building. Compressed air outlets are provided with 
hose connections for portable sanding machines. A fur- 
ther improvement is a new 10-ton Shaw crane of 36 ft. 
214 in. span installed on a runway 210 ft. long erected 
over the flue rattler and flue storage shed. 

Two other additions to the plant were made neces- 
sary as a direct consequence of constructing the addi- 
tion to the locomotive shop. While this was placed in a 
position where it did not interfere with either the black- 
smith shop or the storehouse, its construction did re- 
quire the removal of a toilet building, 20 ft. by 60 ft., 
a fuel oil tank and a bar and miscellaneous iron and steel 
storage, occupying the area between the blacksmith shop 
and the storeroom. For this reason it was necessary to 
provide a new locker and lavatory building of brick 
construction one-story high, 45 ft. wide by 89 ft. long. 
It is equipped with 810 steel lockers and 12 large Brad- 


for enlarging the locomotive shop having been devel- 
oped by the motive power department. The improve- 
ments were carried out under contract by the Founda- 
tion Company, New York City, which also prepared all 
detailed designs for all the improvement work. 


Dig HEADS.—The Geometric Tool Company, New Haven, 
Conn., describes in a 56-page catalogue the general or special 
construction of each style of Geometric die head of current manu- 
facture that uses the Type D chaser. The tools shown in this 
book offer interchangeability for many types of machines. 


GRINDERS AND BUFFING LATHES.—Many Bridgeport grinders 
and buffing lathes of belt and motor driven types are described 
and illustrated in a number of bulletins issued by the Bridge- 
port Safety Emery Wheel Company, Inc., Bridgeport, Conn. 
These bulletins are bound together in an attractive brown cover. 


Die HEADS.—The К line of die heads, which offer complete 
chaser interchangeability from one type of K head to another, 
thus permitting the stocking of only one type of chaser regardless 
of the type of threading machine used, is described and illustrated 
in a 32-page catalogue issued by the Geometric Tool Company, 
New Haven, Conn. 
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Method of planing a surface 


plate 


By H. H. Henson 
Machine shop foreman, Southern, Chattanooga, Tenn. 


Penns a large surface plate is one of the infre- 
quent jobs in a railroad machine shop. It often 
happens that a planer with a bed large enough to prop- 
erly hold the surface plate is not available. Such was 
the case recently in this shop, as it was necessary to 
plane a surface plate 6 ft. long by 47 in. wide, weigh- 
ing two tons, on a planer with a table 42 in. by 42 in. 
by 18 ft. 

The problem was solved by first clamping the sur- 


Top view—The arrangement of the overhanging tool post; 
Middle view—Method of bracing the tool post; Bottom 
view—The surface plate is placed across the planer 
bed to obtain the shortest length of cut 
to secure accuracy 


face plate to two, 2-in. by 5-in. by 6-ft. parallel strips 
and then clamping the whole to the planer table. As 
shown at 4 in the bottom view of the illustration, the 
parallel strip is placed 18 in. from the edge of the planer 
table to permit moving over the surface plate after the 
tool has reached the end of the cut, without changing 
the depth of the cut or altering the surface of the plate 
in any manner. 

A large overhanging tool post is fastened to the tool 
post clappers. The tool bar 44, shown in the top view, 
is made of 312-in. diameter carbon steel 50 in. long. 
A 34-in. by 34-in. by 3%-in. high speed steel tool bit B 
(top view) is held in place in the end of the tool bar by 
a %-in. set screw. The tool bar is securely held in the 
split holder C (top view) by drawing the slot together 
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with two 5$-in. by 3-іп. cap screws. Directly back of 
the tool bit is another split clamp as shown at 4 (middle 
view), to which is fastened one end of the support B. 
The other end is fastened to the clapper box C (middle 
view). This gives the overhanging tool the required 
rigidity to produce the finished and accurate job that 
is necessary for a surface plate. 


Light steel trestles make 


welding easier 


T the Denver shops of the Denver & Salt Lake, the 
light steel trestles, shown in the illustration, were 
found a great help in welding long and heavy material, 
such as journals and crosshead guides which are difficult 
to turn when making a circumferential weld. The 
trestles are made of three 18-in. sections of L5-in. by 


Two steel trestles used for welding long, flat or circular 
material 


1%-їп. steel, with the top ends turned outward and the 
bottom ends turned inward. The three pieces are welded 
together to form a tripod. А 20-in. section of 1-in. 
square steel bent to a vee-shape, is welded into the top 
of the legs. The trestles are used in this form for flat 
material unless it is desired to weld journals or other 
round material, when two pairs of 3-in. rollers each held 
in a vee-shaped frame, are dropped into the top of the 
frames. The ground wire from the welding machine is 
attached to one of the trestle legs. The legs of the 
trestles are stiffened by a brace. 


Device for milling valve stem 
keyways 


HE device shown in the sketch consists of a block, 

on the bottom of which is a tongue made to fit 
the bolt slot in the table of a milling machine. This 
device was developed and is used in the Lehigh Valley 
shops at Savre, Pa. Two vee-shaped grooves are cut 
in the top of the block in which the valve stem is 
clamped. The block is made so that it parallels the valve 
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stem with the milling machine table feed. The keyway 
in the valve stem is cut by moving the milling machine 
table backward and forward and feeding the cutter down 
into the work. 

This device is easily set up owing to the fact that the 
clamping of the job to the table lines the work up. With 
the old method the keyway was laid out on both sides 
of the rod and the rod was drilled first on one side and 


үл Miller Head 
К A 
Кырт ee A 


Sketch Showing Device 
n Use 


2 Holes for T-Head 
Bolts fo clamp to 


f + 
E d 


Milling Machine 
y. Table, spaced fo Jujf 


Use of this device for milling keyways in valve stems makes 
it possible to do a complete job in one operation 


then on the other. As much metal as possible was re- 
moved in this way by drilling the holes close together. 
Upon completion of this job, the rod was then clamped 
in a vice, the remaining metal chipped out and the key- 
way filled to size. 

The new method produces a fine job when compared 
with the old method, and considerable time is saved, as 
all of the work is performed in one operation. 


Safety crane devices for the 


locomotive shop 


DEFECTIVE crane hook or sling is always an acci- 
dent risk. So also is crane lifting equipment which 
is used to lift material for which it is unsuited. The 


The device for lifting springs, shown at the right is much 
safer than the rope sling at the left 
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device shown in one of the illustrations for lifting 
springs is a big improvement over the old rope sling 
method. It not only assures a safe means of transporta- 
tion, but it is also a time saver because it can be adjusted 
and applied to the springs in much shorter time than the 
rope sling. Metal slings of the same design as shown 


Hooks of similar design used for lifting driving wheel tires 
and locomotive journal boxes 


can be made for lifting a larger number of springs than 
are shown in the illustration. 

The hooks, also illustrated, are a design used in many 
railroad shops. These hooks were made special for 
driving wheel tires and driving boxes. 


Jig for machining Walschaert 
valve links 
HOWN in the illustration is a jig for machining 


Walschaert valve links on a shaper. The jig is of 
cast steel finished on the top and inside faces. The link 


Top—Jig for holding the link; Center—Ready to machine 
the inside; Bottom—Link in position to machine 
the outside 


is held in place by means of three set screws. The hole 
in the center of the jig is countersunk and the trunnion 
fits inside during the operation of machining the inside 
face of the link. 


W anted—Information concern- 
ing shop chains 


Curcaco, Ill. 
To THE EDITOR: 


Can the readers of your magazine furnish any in- 
formation on the subject of proper or standardized 
methods of testing and inspecting locomotive shop lifting 
chains and cables? Some chains are only used approxi- 
mately once a week, others several times a day, hence 
a regular time limit for all chains is not desirable. 

Some, I find, say they normalize them every month. 
How is this done? At what temperature? Who, in the 
organization, is responsible for seeing that the chains 
are normalized when they are being used in various de- 
partments under different foremen? After normalizing, 
what then? Who inspects them and how is it done? 
If one or more links are found checked, what is done 
about it? Is the whole chain scrapped or links renewed 
and who decides what to do about condition found? 

What system is best to ensure that a chain is not over- 
loaded? What is done regarding chain hoists? Are 
these chains ever normalized or heat treated or annealed, 
or whatever the process is called? What is the difference, 
anyway, in these processes as I am advised that in dif- 
ferent shops, each of these various methods are followed. 
Which proves to be the best? 

What is the rule regarding cables on lifting cranes? 
Does length of service have any bearing on the problem ? 
If, on inspection one or more wires or strands are found 
broken, what is done about it? How many wires may be 
broken and the cable still remain in service? Who makes 
the inspection and what instructions does he work under 
and how often is it found best to inspect them? 

Answers to these questions or a discussion on this 
subject would be of interest to many who are responsible 
for keeping down accidents while keeping costs down 
as well. “SAFETY FIRST.” 


Substituting wrought iron for 
cast steel yokes 


New Haven. Conn. 
To THE EDITOR: 


The following question was asked in the May issue 
of the Railway Mechanical Engineer. Can an A. К. A. 
standard wrought iron riveted yoke be substituted for a 
cast steel key-way yoke? Is it wrong repairs to make 
such a substitution ? 

There has been considerable discussion оп this 
question, and comments have been published every month 
since the question first appeared. In this discussion the 
original question has not been interpreted correctly. 

In the October issue, page 635, in an editorial on 
the A. R. A. interchange rules, you state that “A discus- 
sion has been going on as to whether substituting cast 
steel yokes for wrought iron constitutes wrong repairs." 
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This part of your editorial should read vice versa. If 
you will refer to Mr. Orr's comment in the same issue 
you will readily see that he has interpreted this question 
in the same manner that you have quoted in your editorial. 

I am assuming that the reader who asked the question 
meant cast steel key-yokes and not cast iron. This 
question is now answered quite clearly in the A. R. A. 
Supplement No. 1 to the 1927 Code of Interchange 
Rules. (See Rule 17, Interpretation 23.) 

At the time that this question was asked it was not 
considered wrong repairs to make such a substitution. 
Rule 17 states that A. R. A. standards may be substi- 
tuted for non-A. R. A. standards, providing such sub- 
stitution does not impair the strength of the car. 
However since this question was asked the Arbitration 
Committee has ruled that such a substitution does impair 
the strength of the car, and that a defect card should be 
issued for labor only in cases of owner's responsibility. 
The committee therefore rules that such a substitution 
impairs the original construction of the car. In view 
of the fact that the A. R. A. has recognized the key-way 
voke for new equipment, with no alternative method, 
it should be protected. James McDonneLL. 


Draft gear maintenance 


Sr. Louis, Mo, 
To THE EDITOR: 


I have read the editorial, “What about draft gears?" 
in the November Railway Mechanical Engineer, and am 
pleased to find that the subject of draft gear mainte- 
nance is receiving attention. The need of an energetic 
thoughtfully directed campaign on this phase of equip- 
ment maintenance is everywhere evident. 

There are many difficulties to be met and overcome in 
this work. That of greatest concern and proportion is 
the innumerable draft gears applied in past years with- 
out first definitely determining the serviceability of the 
particular type. "There is evidence on every hand of the 
promiscuous experimentation in draft gear building. 
This condition, as you know, is now receiving expert at- 
tention, which will bring about improved draft gear 
building on equipment that will be put into service. 
However, as suggested by your editorial, the greater 
problem is the necessary improvement in maintenance 
of existing gears. 

The conditions recited present great obstacles to pre- 
scribing any definite instructions for reconditioning those 
gears already in service. It would be entirely impossi- 
ble, at present, to require periodical removal and inspec- 
tion with any expectation of practical results. 

There is very evident need, from an economical stand- 
point, of better inspection and maintenance of this ap- 
pliance. I agree with your editorial that it has been 
grossly neglected; however, I do not favor the imposi- 
tion of a mandatory requirement for periodical removal 
and inspection until there is more information available 
as to just how and when this work should be done. 

Nevertheless, I do strongly favor the institution of a 
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concerted campaign on this work and the collection of 
all useful information for the benefit of all concerned. 
I am convinced that we can educate our car men to 
recognize faulty draft gear conditions as readily as any 
other. Further, when we are in a position to say just 
what is wanted they will get it done in a practical way. 
The condemnation of draft gear parts must not be 
left entirely to judgment. Gages for determining the 
limit of serviceability and prescribed limits of wear must 
be provided for the parts of the numerous gear types. 
We are now at work on this problem but do not feel 
that we have arrived at a solution. However, we have 
developed some very valuable information and I am en- 
couraged to believe that within reasonable time we shall 
have a workable result-producing practice. 
S. О. TAYLOR 
Master car builder, Missouri Pacific. 


The relation of impact to truck 
construction 


CHICAGO. 
То THE EDITOR: 

The questions propounded by Clayton F. Crosson of 
Berlin, Conn., printed in the October, 1927, issue of 
the Railway Mechanical Engineer, page 690, are of vital 
interest and deserve the utmost consideration. A thor- 
ough investigation should be made as to whether a rigid 
truck of the cast steel side frame type or of the flexible 
arch bar type is the most suitable for present day service. 

While his two questions are distinctly different, yet as 
a whole, impact affects both and impact is entirely dis- 
regarded in specifications and tests for side frames. To 
analyze this properly we must go back to the wooden 
underframe car, which had more flexibility than the all- 
steel rigid car bodies and modern draft gears combined. 
They did absorb the shocks that were transmitted to 
them as well as to the trucks. 

When the cast steel side frames were placed in service 
their strength was based on the strength of the arch bar 
trucks of the same capacity, but after a few years they 
began to fail and the cast steel sections were changed 
and the weights increased, Then steel underframe cars 
came into use and arch bar trucks began to fail. Arch 
bars would break in the bends, truck columns followed, 
box bolts sheared, truck springs were knocked out and 
scattered all over the right of way. All of this occurred 
without any change in the original capacity of the cars. 

Then came the increase of axle capacity, 1,000 1b. each 

on the 40-ton, and 2,000 lb. each on the 50-ton, or a 
total increase of 4,000 Ib. in the 40-ton and 8,000 Ib. in 
the 50-ton cars. Compare these figures with strengths 
of side frames tested by the Committee on Car Con- 
struction as shown in Circular DV-522, and it would not 
be a drop in the bucket, insofar as carrying capacity is 
concerned. Therefore, it can plainly be seen that it isn’t 
the increased maximum axle capacity that produces 
Stresses that cause failure, but the unknown forces of 
impact that set up high stresses at rigid points which 
cannot be measured or calculated. 
‚ Cast steel side frames never will equal rolled steel sec- 
tions when used under continuous vibration, because 
Cast steel is subject to foundry conditions from which 
tolled sections are free. 

It is true that the A. R. А. arch bar truck is hard to 
maintain in its present form, and the increased sections 
recommended by the Committee on Car Construction 
will not greatly improve the conditions, because the 
weakest spots in the old A. R. A. arch bars have not 
been eliminated; these are the bends in the lower arch 
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bar at the lower corners of the column castings and at 
the upper corners of the journal boxes, which straighten 
and fail under impact. The column bolts have not been 
changed ; these should and can be entirely eliminated in 
rebuilt arch bar trucks. 

The lower portion of column castings should have no 
11014 connection to the lower arch bar. The lower arch 
bar should carry the load, but be free from longitudinal 
impact; placing double duty on this member is the direct 
cause of many failures. By connecting the lower ends 
of the column castings to the tie bars, impact is trans- 
ferred to the lower part of the journal boxes which 
will flex and avoid the hammer blow effects on the in- 
verted arch bars. Н. C. Prise. 


Applying the А. К. А. 
interchange rules 


GREENVILLE, Ра. 


То THE EDITOR: 

I see in the November, 1927, issue that Mr. Searles 
has submitted a further explanation on the yoke ques- 
tion. The argument first began, as I recall it, over 
the question, “Does the substitution of a wrought iron 
A.R.A. standard yoke in place of a cast steel yoke con- 


- stitute wrong repairs?". The abstract of the proceed- 


ings of the Railway Car Department officers! Associa- 
tion, published on page 723 of the November issue, 
makes it fairly clear where the discussion must have 
originated. It is not the first time that that organization 
has issued answers to questions which caused confusion 
in an already complicated field. Р 

Mr. Searles now asks whether a wrought iron yoke 
can be used to replace a cast steel yoke on a Type D, 6-in. 
by 8-in. shank coupler. The changes in the condition 


of the problem are significant for there is no wrought - 


iron A.R.A. standard yoke for a 6-in. by 8-in. butt 
coupler. Therefore, no A.R.A. standard yoke for a 6-in. 
by 8-in. coupler exists. Rule 88 provides for the sub- 
stitution of any yoke that does not weaken the car. 

But there is the further fact that paragraph (c) of 
Rule 17 provides that “dimensions of shank and butt of 
A.R.A. couplers standard to the car must be main- 
tained." Again, as there is no A.R.A. standard riveted 
butt coupler, 6 in. by 8 in., to substitute a coupler with 
a head similar to a Type D head but with a riveted butt, 
is a violation of paragraph (c), without going into the 
question of whether it weakens the car or not. 

As a matter of fact, any man who is familiar with 
break-in-twos due to draft key coupler failures in their 
various forms, could perhaps put up a pretty strong 
argument that riveted couplers are a considerable im- 
provement over key couplers. But that has nothing to 
do with the case. 

From Mr. Searles' parting thought that one can 
scarcely apply any rule literally, there are many reasons 
for dissenting. 

We would all be better off if the Mechanical Division, 
A.R.A. billing offices of the various roads and the Arbi- 
tration Committee would strictly adhere in minute detail 
to every rule which is clear in its meaning, leaving ques- 
tions of policy to be argued in the convention and then 
changed in the annual revision of the rules. 

As it is, on a good many questions, we are like party 
candidates at a primary who are defeated and then run 
independent. There may be individual profit in a single 
case. But, as a general policy over a period of years, 
a strict adherence to the letter of the law (if it can be 
determined) seems the policy most likely to clear up 
the confusion. A. M. Orr. 


Automatic pointing and threading machine 


HE Landis Machine Company, Waynesboro, Pa., 
has placed on the market a machine designated 
as the Landis automatic pointing and threading 

machine that will accurately and rapidly produce bolts 
cut to length, pointed and threaded. The machine has 
a range from 5/16 in. to 34 in. for diameters, 1 in. to 
6 in. for lengths of bolts, under the head, and will cut a 
thread 2% in. long. 

New features are employed which insure a full thread 
at the start, a more accurate lead and a minimum amount 


The Landis automatic forming and threading machine 


of taper. These features automatically duplicate the 
movements of a good operator on a hand operated 
threading machine. The machine employs a special 
34-in. Landex-head which is a revolving head of the 
pull-off type. Landis chaser are used in the head. 

The time element for the return of the forming and 


threading heads and the indexing of the turret chuck 
is constant, regardless of the diameter, pitch, length of 
thread, quality of material, or the threading speed. The 
instant that the forming and threading operations are 
completed, an automatic accelerated motion, entirely in- 


The forming and threading spindles are mounted on Timken 
roller bearings 


dependent of the cutting speeds, withdraws the forming 
and threading spindles and indexes the turret. The 
constant time element also permits maximum speed for 
the smaller diameters of screws and for the shortest 
thread without endangering, in any way, the operating 
mechanism. 

The turret chuck has three stations, one for unloading 
and loading the work, one for cutting to length and 
forming the end of the screws and one for threading. 
These operations are performed simultaneously. An 
ejector is provided at the unloading and loading station 
which will eject the bolt should it fail to drop from the 
grips. 

The chuck jaws open and close on a pivot which is 
parallel to the bolt. This centralizes and squares the 
bolt regardless of any variation in size and insures con- 
centricity of the thread with the body of the bolt. This 
feature also permits of the gripping of long bolts close 
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to the part to be threaded without any sacrifice in the 
effective gripping pressure. Grips for gripping all bolts 
which the industry is called on to make can be supplied 
with the machine. 

It is easily and quickly adjusted for the various diam- 
eters, lengths of threads and lengths of bolts. It can 
be changed for length of thread and length of bolt in 
ten minutes. The time required for a complete change 
of diameter, pitch length of thread and the length of 
bolt is approximately 55 min. One set of cams covers 
the entire range of the machine. 
justment of cams is necessary. 

The speed of the threading head is quickly changed by 
change gears. The time required for this change is ap- 
proximately two minutes. Any change in the speed of 
the threading head effects a corresponding change in 
the speed of the forming head, but not in the speed of 
the indexing mechanism, which is constant. 

Automatic safety devices which require no attention 
make it impossible for the machine or any of its units 
to be damaged by any obstacle or obstruction. These 
safety devices are so placed that the machine functions 
without any retiming or adjustment after the obstacle 
or obstruction has been removed. Expensive set ups and 
delays are thus avoided. 

The threading head is located at the front of the ma- 
chine in full view of the operator. It is screwed to the 
nose of the spindle which has a coarse pitch thread. 
This head is quickly removed without dismounting the 
yoke. The forming head is likewise accessible when the 
turret chuck is in a lowered position. A clamping screw 
and a backing up screw only are removed to replace the 
pointing tool. This operation will not consume more 


No retiming or ad- 
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than five minutes. 
the turret chuck. 

The machine is hopper-fed. Bolt or screw blanks are 
shoveled by hand or dumped from a traveling bucket 
into the hopper and delivered to the transfer fingers 
through a magazine leading from the hopper. The 
transfer fingers transfer the bolts to the grips in the 
turret chuck. The length of the finished bolt is con- 
trolled by an adjustment of the transfer bracket which is 
graduated for the various bolt lengths. An escapement 
is required for certain types of bolts. This attachment 
is incorporated in the front plate of the magazine and 
can be applied to the machine at any time. 

The forming and threading spindles are mounted on 
Timken roller bearings. They are fully enclosed as a 
protection against chips and dirt. 

The threading unit is counterbalanced. By this means 
the advance of the die head on the bolt during the 
threading operation is uniform and is under control at 
all times. This insures threads that are correct in lead. 
The chasers are flooded by two streams of coolant de- 
livered through the threading spindle and through a 
nozzle located at the front of the head. The forming 
tool receives the coolant through the forming spindle. 

The finished bolts and chips are collected in separate 
compartments which are set on an angle so that the bolts 
and chips can be dumped into containers. The doors, 
when lowered, form chutes to the containers. 

The machine is furnished either belt or motor drive. 
When belt driven, a single pulley drive is employed. 
When motor driven, the motor is mounted in the base 
of the machine and the power is transmitted to the main 
driving shaft by a belt. 


A pointer is provided for relocating 


Niles heavy duty Right Line radial drill 


А | YO supplement the No. 10 medium pattern Right 
Line radial drill, the Niles Tool Works Com- 
pany, a division of the Niles-Bement-Pond Com- 

pany, Hamilton, Ohio, has placed on the market a heavy 

duty radial drill which is designated as the No. 25 Right 

Line. Although retaining some of the characteristics of 

the No. 10 machine, the new drill embodies many changes 

over the lighter type. 

The machine is of the plain radial type driven by a 
direct current variable speed motor. The drilling radius 
is 6 ft., but it is also planned to build the machine in 
7-it. and 8-ft. arm lengths. The machine is driven by a 
20-hp. motor mounted on the end of the arm behind the 
column and is connected to the arm shaft by a flexible 
coupling, the arm shaft coming directly to the head 
through the divided column and the center of the arm. 

All speed changes are embodied in the head itself. 
These changes are obtained through selective sliding 
gears of the automotive type shifted by ball socket levers. 
The spindle drive, including the arm shaft, is mounted 
on ball and roller bearings and the sliding gears on 
multiple spline shafts with integral keys. There is 100 
to 1 speed range, the minimum being 12 r.p.m., the 
maximum 1,200 r.p.m. In the d.c. variable speed drive 
machine, this range is effected by three mechanical 
changes of speed, shifted by one lever, combined with 
the variation of the motor speed. In the a.c. constant 
speed drive, there are 24 spindle speeds, all obtained 
"mechanically through the movement of three levers. 
Reverse for tapping and other operations is effected by 
reversing the motor, friction clutches for this purpose 
being entirely eliminated. 


The final drive to the spindle is through a double set 
of worm gearing of special tooth form mounted at the 
lower end of the spindle. The smaller worm wheel 


Е —— 


THE NILES TOOL WORKS CO 
MAMICTDN ом. 


A front view of the Niles No. 25 Right Line radial drilling 
machine 


takes care of the higher speeds (300 to 1,200 r.p.m.), 
the larger one being an engagement for speeds from 12 
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to 300 r.p.m. These worm wheels are mounted on a 
sleeve on the spindle. The high speed worm wheel 15 
engaged by a jaw clutch on the arm shaft sleeve and 
the low speed worm wheel by a jaw clutch on the spin- 
dle. For the high speed ratios on the d.c. machine 
there is but one worm wheel contact between the motor 
and spindle. The a.c. machine has two spur gears and 
one worm wheel contact for the same ratios. Low speed 
ratios on the d.c. machine go through two spur gears 
and one worm wheel contacts and the a.c. through four 
spur gears and one worm wheel contacts from the motor 
to the spindle. There are 16 feeds available. 

The head is totally enclosed in an oil-tight and dust 
proof case and the gears and shafts lubricated thor- 
oughly by a pump mounted inside the head and geared 
to the arm shaft. The worm gears are lubricated by 
pressure through two nozzles, the jets impinging di- 
rectly onto the teeth contacts. Other gears and bearings 
are lubricated by gravity lines from a reservoir in the 
top of the head. The spindle is oiled separately through 
a sight feed oiler on top of the head. The spindle is 
3% in. in diameter at the driving point and is bored 
for a No. 6 Morse taper. 

Power feed is engaged by two levers operating jaw 
clutches. These levers also serve to traverse the spindle 
by hand. A large graduated dial is provided with levers 
and stops, so that the feed may be tripped at the desired 
depth. The trips are also furnished to disconnect the 
feed mechanism at either end of the spindle travel. 

The head is moved along the arm either by hand or 
by power. The power traverse is obtained through a 
worm gear connection from the arm shaft to the re- 
versing frictions on the rack pinion shaft. The hand 
wheel is connected to the rack pinion shaft by spur gears 
and a jaw clutch. This clutch is interlocked with and 
shifted by the power friction clutch lever, so that when 
the frictions are in neutral, the jaw clutch is engaged, or 
the hand wheel is disengaged when the head is traversed 
by power. The rate of power traverse is 25 ft. per min. 

The head is supported on the arm on two adjustable 
ball bearing rollers sustaining the weight of the head 
on the top of the upper arm way. The upper way is 
square locked by an adjustable taper gib, the lower 
way by a retainer plate, with provision for a hand clamp 
to lock the head to the arm. 

The arm is of patented design with the lower bearing 
surface set back to give increased tortional strength to 
the arm. It is supported and slides on columns on four 
vee ways. A single lever serves the dual purpose of 
elevating or lowering the arm and clamping to the col- 
umn and is so arranged that when the arm is clamped, 
none of the elevating gears are in motion. Power for 
raising or lowering the arm is taken from the sliding 
gears on a worm shaft meshing with a gear on the arm 
shaft sleeve. The worm wheel runs in oil and is geared 
to a revolving nut on an elevating screw which is hung 
on a cone friction spool at the top of the column and 
has a toothed collar pinned to it near the top, so that 
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when the arm reaches its highest position, the nut will 
engage the tooth collar and revolve the screw, thus 
stopping further movement of the arm. Upon striking 
an obstruction in a downward direction, the screw will 
be lifted off its seat. The arm clamp is operated by a 
nut and screw through an equalizing bar with a double 
leverage. The rate of the arm elevating traverse is 35 
in. per min. 

The main body of the column is divided into two box 
form sections. The connection between column and ped- 
estal is through large roller bearings and an adjustable 


An interior view of the head 


split tapered bushing at the bottom end. A balance 
spring is mounted inside the column adjustable from 
between the column ways and made to support the weight 
of the machine when unclamped on a ball thrust bear- 
ing. The clamp consists of two half rings, hinged at 
one side and contracted by a nut and screw on the 
other side. These half rings are tapered on the bottom 
side and wedge themselves between a flange on the ped- 
estal and a solid ring fastened to the column. Thus, the 
column is forced down against the top surface of the 
pedestal. Тһе clamp is operated by a Yj-hp. motor 
through worm gearing. The motor is controlled by a 
switch on the head. Provision is also made to clamp 
by a hand lever. 


A device for lighting locomotive fires 


shavings or waste has its disadvantages in that 

the labor charges are high and that there is a 

constant fire hazard if not housed in a fireproof build- 

ing. In addition, the prepared shavings must be hauled 

to the locomotive and when used give off considerable 
soot that has a tendency to cling to the flues. 

With the new apparatus, which has been patented and 


Ts lighting of locomotive fires with oil soaked 


used extensively in Germany and introduced into this 
country by William G. Kohler, 2270 Broadway, New 
York, these drawbacks have been overcome, not by plac- 
ing the shavings or waste, as has been done heretofore, 
into the firebox and lighting them there, but by burning ' 
a chemical cartridge by a special device in which a suffi- 
cient quantity of air is supplied to the fire lighter in such 
a manner that the formation of soot is prevented and 
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complete combustion takes place. The device is con- 
structed to be portable and of such a shape as to be 
easily introduced through the fire door into the fire box. 
The formation of soot is prevented by air being blown 
through nozzles against the front surface of the fire 
lighter, which is placed in a sort of combustion chamber. 
The smoke produced during the combustion is forced 
-back into the combustion chamber and is completely 
burned. Provision is also made to consume the soot 
completely by entirely enveloping the fire lighter with air 


The locomotive fire lighting device with an electric air blower 
attached—A cartridge is shown at the left 


or by repeatedly introducing air at points in or at the 
outlet of the combustion chamber. The intensive flame 
produced in the manner referred to suffices for igniting 
any kind of coal. 

The air is supplied through a movable pipe connected 
pivotally to the combustion chamber, or through flexible 
metal tubing, which enables the combustion chamber to 
be placed at any suitable point over the grate. The 
stream of air may be taken from the shop air line or may 
be supplied by an electrically driven blower attached at 
the end of the handle, as shown in the illustration. 

The cartridge is made of 10 per cent shaving and 90 
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per cent napthalin or anthrazes, chemicals which pro- 
duces a flame three feet long that has an average tem- 
perature of 1,900 deg. F. This cartridge, which is placed 
in the combustion chamber, burns for five minutes. 

The outer casing is made in the shape of a roof for 
protecting the combustion chamber, when coal is thrown 
on the fire while the apparatus is in action. This form 
of outer casing also facilitates the withdrawal of the ap- 
paratus from the heap of coal. In the tunnel formed in 
this manner the big jet-shaped flame or the air from the 
fan can be particularly effective. After the cartridge 


has been consumed, the air is free to pass through the 
combustion chamber and acts as an additional stream of 
air to assist in burning the ignited coal. 

The application of the apparatus is briefly as follows: 


The flame, which is three feet in length, burns for five minutes 


Coal is thrown in the middle of the grate before the tube 
sheet. The cartridge is placed in the combustion cham- 
ber of the lighter and ignited with a match. The ap- 
paratus is then placed before the heap of coal and is com- 
pletely covered with coal. As soon as the blower is in 
action, an intensive flame is developed, which ignites the 
coal within a few minutes, whereupon the apparatus is 


‘drawn slowly out of the heap of coal, leaving a tunnel 


behind in which the flame meets a large combustible 
surface. After about five minutes, the cartridge is com- 
pletely consumed and now the apparatus acts as a blower 
only. As soon as the heap of coal is burning thoroughly, 
the apparatus is removed, the burning coal scattered over 
the whole grate and the fire then treated as usual. 

The apparatus has achieved success in Germany. Up 
to the present time only the German State Railways 
have been supplied in Germany. The management of 
the railway at Frankfort-on-the-Main, where the ap- 
paratus has been in service over a year, calculates the 
saving at about 48 per cent in the cost of firing up. 


Bench saw fully equipped with ball bearings 


WOODWORKER’S precision bench saw fully 

equipped with ball bearings has been placed on 

the market by the American Saw Mill Machinery 
Company, Hackettstown, N. J. The machine is provided 
with a solid cast table, 18 in. by 24 in., which tilts to 
any angle up to 45 deg., operated by a convenient hand 
wheel at the side of the pedestal. The saw is raised and 
lowered by another hand wheel which is also located at 
the side of the pedestal. The tilting device operates 
through a worm gear and quadrant, both having cut 


teeth. The raising and lowering device operates through 
bevel gears and a screw which provides accurate setting 
to regulate the depth in grooving or rabbetting work. 
The table has a rise and fall of 2/4 in., the saw project- 
ing through the table 214 in. at its highest point. The 
saw furnished is a combination rip and cut-off saw, 
8 in. in diameter. 

The table is provided with a combination rip and cut- 
off gage. When used as a cut-off gage the slide head is 
released and the gage moves on the table, being guided 


54 RAILWAY 


by a steel bar to which the slide head is firmly gibbed. 

The fence may be set at zero for square work or at 
any angle desired for mitre work, the quadrant being 
provided with degree graduations. The ripping gage 


A motor driven ball bearing bench saw 
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opens 9:6 іп. from the saw and a graduated bar indicates 
the distance from the saw. When the cut-off gage is 
drawn back to its extreme position the distance from 
the face of the fence to the edge of the saw is 7 in. An 
aluminum guard and steel splitter are furnished with each 
machine. 

The mandrel runs in ball bearings. It takes saws with 
34-in. holes and there is sufficient space between the 
collars to admit grooving or dado heads 54 in. thick. 

The machine proper is attached to a sub-base which 
also carries the electric motor. The motor is mounted 
on rails having considerable adjustment for belt length. 
It is also provided with a screw adjustment for belt 
tension. This machine may be furnished without the 
sub-base and may be driven from any conveniently 
located motor or from an underneath countershaft. 

The motor regularly furnished is % hp. single phase, 
110-220 volts for 60-cycle current, to operate from a 
standard light socket. A starting switch, cord and plug 
are furnished for that purpose. A three-phase 220-volt, 
or 110-volt, 60-cvcle motor can be furnished when 
desired. 


High speed surface grinding attachment 


MPROVEMENTS have recently been made by the 

Browne & Sharpe Manufacturing Company, Provi- 

dence, К. L, on the high speed surface grinding 
attachment for use on Browne & Sharpe No. 2 surface 
grinding machines. This attachment is a mechanism for 
driving small grinding wheels, 3% in. to 174 in. in diam- 
eter, at a high rate of speed and is readily and quickly 
applied to the machine. Slots and similar small sur- 
faces the location of which does not permit the use of 
a large diameter wheel can be rapidly ground with the 
attachment. 

In applying the attachment to the machine, the wheel 
guard is removed and the attachment arm is securely 
clamped in position on the wheel head. This arm, extend- 
ing upward, carries an adjustable bracket in which is 
mounted a countershaft. The grinding head is mounted 
on the main portion of the attachment arm with its 
spindle parallel to the spindle of the machine. Both the 
grinding head and the countershaft bracket are adjust- 
able for belt stretch. . 

The drive is taken from a pulley, mounted on the 


spindle of the machine in place of the regular grinding. 


wheel, by a canvas belt, to a pulley on the outer end of 
the countershaft. A second canvas belt transmits the 
drive from a larger pulley, mounted on the opposite end 
of the countershaft, to the grinding head. Option is 
given on grinding heads of different capacities. 


High-frame guided 


| ARGE working space is featured in the high- 
frame steam hammers made by the Chambers- 
burg Engineering Company, Chambersburg, Pa. 
An advantage of these hammers is that they permit the 
forging of large disks, rings, etc., and the upsetting of 
high stems, the forming of arch bars, etc., with the most 
economical size of tools. Long punching with drifts is 
also facilitated. 
The steam joint employed on most hammers between 
the intake stuffing-box and the cylinder has been elimi- 


High speed grinding attachment applied to the Brown & 
Sharpe No. 2 surface grinder 


rod steam hammer 


nated. Another advantage is that the self-draining 
cylinder dispenses with the long delays sometimes nec- 
essary in pumping condensate from cylinders. A pat- 
ented safety cover keeps the volume of steam or air 
pumped per stroke at a minimum. The throttle valve 
is of the rotary self-seating type and the operating valve 
is ground into a removable cage. 

Vertical alinement is obtained by inserted guides 
which are supported wholly by the frame, each in a 
five-bearing pocket independent of the guide clamp 
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| bolts. The guide adjusting wedges are positioned inde- 
pendently of the guides and have a full bearing to avoid 
( a rocking tendency. Tie-bars reinforce the frame at the 
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vision limits the stroke to protect the cylinder and elimi- - 
nates the hazard and expense of broken cylinder covers 
in the event that the rod should break or loosen. А 


guides. 
The patented safety cylinder cover provides a cushion 
of live steam or air at the top of the cylinder. This pro- 


The throttle and operating valves 


safety valve shuts off the steam or air in case the valve 
gear should become damaged. 

Standard forging hammers of this line range in ca- 
pacity from 700 Ib. to 6,000 Ib. and in length of stroke, 
from 23 in. to 48 in. Rod hammers of the line, which 
are particularly adapted to forging work requiring an 
exceptionally high clearance, range in size from 400 Ib. 
to 4,000 Ib. and in length of stroke, from 18 in. to 48 in. 


Chambersburg hammer with increased distance from the die 
to the underside of the frame 


Keyless chucks for use on drilling machines 


ТГ Jacobs Manufacturing Company, Hartford, shown in Fig. 1 is the No. 36 model which has a capacity 
Conn., in connection with its starardization, has of 3/16 in. to 34 in. and weighs two pounds twelve 
added two chucks to its plain bearing line, which ounces—very little more than chucks of 77 in. and 5% in. 
are used for drilling and tapping operations. The chuck 


Fig. 1—Jacobs plain bearing No. 36 model keyless chuck Fig. 2—Keyless Portomatic chuck 
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capacity. It has been designed especially for use on 
portable tools in which field it has formerly been neces- 
sary to use Morse taper shank drills where the capacity 
was $$ in. or over. By using this chuck it is possible 
to handle in portable tools straight shank drills, taps, 
reamers or the spindles of honing devices. 

The keyless Portomatic chuck, shown in Fig. 2, is 
designed particularly for use on portable tools and for 
light drilling where the keyless or hand operated feature 
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is desirable. The chuck tightens automatically as the 
load upon the drill increases, yet the drill may be readily 
released by a twist of the knurled sleeve. The chuck is 
simple and sturdy in construction and the parts are 
hardened and ground on all surfaces. It can be fur- 
nished to fit all standard tapers and threads and is pro- 
duced in capacities of % in., 5/16 in., 36 in. and L5 in. 
Standard equipment includes a collar for holding the 
spindle of the drill during the releasing operation. 


Universal coping machine for steel car work 


UNIVERSAL coping machine of new design 
has been placed on the market recently by the 


А Beatty Machine & Manufacturing Company. 
Hammond, Ind., which is intended to speed up and con- 


Beatty universal coping machine with turret head 


sequently to reduce the unit cost of car shop work. 
The machine is of rugged yet compact construction, 


the feature of particular interest being the turret head 
with four sizes of cutting knives. This permits cutting 
both ends of a beam or channel without turning it, sim- 
ply by cutting one end, passing the beam or channel by 
the machine, revolving the turret head and cutting the 
other end without tool change or any unnecessary floor 
to floor handling. 

The No. 2 size Beatty universal coper can be used for 
material of the following sizes: Head No. 1, 2-in. to 
8-in. channels or 3-in. to 9-in. I-beams ; head No. 2 9-in. 
to 12-in channels or 9-in. to 12-in. beams; head No. 3, 
12-in. to 18-in. channels, or 14-in. to 24-in. beams ; head 
No. 4 takes care of all web cutting within the above 
range. 

The head and coping tools revolve by power applied 
through friction clutches. Three standard coping 
knives, namely, 5-in., 3-in. and 2-in. in width, are always 
available, coping without tool change from 2-in. to 24-in. 
beams. One web-cutting tool for notching webs after 
the flanges are cut is also ready at all times and works 
both right and left hand. 

The machine is operated through a solenoid to the 
main clutch and the head revolves by raising a hand lever 
in front of the machine. In working plates or small 
parts, three or four men can work around the machine. 
The head has force-feed lubrication throughout. The 
machine is built in several sizes to suit shop conditions 
and special heads and knives can be applied for special 
work. Small shop space required frequently is a de- 
cided advantage. 


Standard heavy duty grinder 


trated has been added to the line of similar 

equipment put out by The Standard Electrical 
Tool Company, Cincinnati, Ohio. The machine is made 
in three sizes of 5, 714 and 10 hp. capacity. The 5-hp. 
grinder carries two wheels, 18 in. diameter Ьу 3 in. face, 
and weighs 1,920 lb. The 7I5-hp. grinder carries 
wheels 24-in. diameter by 4 in. face and weighs 2,020 Ib. 
The 10-hp. grinder carries wheels 24-in. diameter by 
434-in. face, and has a weight of 2,375 Ib. 

The grinders are equipped with 40-deg. General Elec- 
tric motors, having push button control. Four S. K. F. 
ball bearings are used to support the spindle. The bear- 
ings are encased in dust proof chambers, and the arma- 
ture shafts are made of a high grade nickel steel. A 
locking device is provided to hold the shaft when chang- 
ing wheels. The emery wheel guards are of a heavy 
construction and are of the hinge door type with ex- 
haust connections. Each guard is fitted with a spark 
breaker as well as a polished, wire-glass eye shield. 


А | \НЕ heavy-duty electrically driven grinder illus- 


Ball-bearing grinder developed by the Standard Electrical 
Tool Company 


January, 1928 


Redesigned heavy 


with a 42-in. sectional grinding wheel ard hy- 
draulic table drive has been placed on the market 
by the Bridgeport Safety Emery Wheel Company, 
It includes several features to facili- 


\ REDESIGNED heavy duty face grinder equipped 


Bridgeport, Conn. 


The right side of the No. 94 Bridgeport heavy duty face 
grinder equipped with a hydraulic drive 
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duty face grinder 


tate easy and fast operation. One of the important fea- 
tures is the infinite gradation of table speeds which makes 
it possible to obtain exactly the right speed for any kind 
of material, finish or candition. Other improvements are 
the method of mounting the spindle, the convenient 
spindle brake, the completeness of the feed arrangements 
and the foot treadle carriage reversal. Special attention 
has been given to rigidity in order that the extremely 
heavy loads, which are often encountered in this class of 
grinding, may be properly met. 

The maximum length, height and width of the work 
that can be held on the table is 86 in., 33 in. and 32 in., 
respectively. The height from the floor to the top of 
the table is 34 in. The driving gears are splash lubri- 
cated, the feed screw is oil immersed and high pressure 
lubrication is used wherever necessary. 

An a. c. 60 or 75-hp. or a d. c. 60-hp. motor may be 
used for the main drive. The speeds range from 700 to 
900 r.p.m. А 715-hp. motor is used for the carriage 
drive. A 1-һр. motor at 1,200 r.p.m. is used for the 
pump. А l-in. pitch, 10-in. wide, link-belt silent type 
main driving chain is used. The chain is completely en- 
closed in an oil bath. The machine requires a floor space 
of 28 ft. 4 in. by 10 ft. 6 in. 


A tap holder designed to prevent breakage 


machine tapping has been placed on the market 
by the McCroskey Tool Corporation, Meadville, 
Pa. It fits directly into the spindle of a drilling machine, 
the turret of a turret lathe, an engine lathe tail stock, or 
the spindle of an electric drill. It is compact and reduces 


A HOLDER designed to prevent tap breakage on 


by the square end and the bushing is driven by two keys 
and floats in the holder. It is held in place by a ball and 
spring retainer. Should the spindle be raised too rapidly 
in backing out the tap, the bushing will be drawn out of 
the holder without injury to the tap. 

The holder and bushings are made in three different 


The parts of the McCroskey tap holder 


to a minimum the overhang below the spindle. The 
holder enables the operator to drive the tap up to its full 
capacity. Just as soon as this point is passed, or the tap 
meets an obstruction, or hits the bottom of a blind hole, 
the friction slips and the tap stops. 

There are only five parts, including the bushing that 
holds the tap. The plug that receives the bushing is 
tapered both ways. Each taper fits into a fibre-lined cup. 
The knurled collar is a differential nut that draws the 
lower cup toward the upper to increase the friction. The 
ratio of the threads in the collar provides for a sensitive 
and positive adjustment of friction. The tap is driven 


sizes. The three sizes combined, handle the standard 
hand taps from 3/16 in. to 1% in., and pipe taps from 
% in. to 1 in. Special bushings for taps with special 
shanks and for setting nuts can also be furnished. 


AUTOMATIC SURFACE GRINDER.— The Blanchard Machine Com- 
pany, 64 State street, Cambridge, Mass, gives in an at- 
tractive catalogue of 16 pages specifications and a general descrip- 
tion of its No. 16-A automatic surface grinder which is par- 
ticularly adapted for the quantity production of small pieces. 
Production data is given in the captions under the many illustra- 
tions of typical work. 
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Vor. 102, No. 1 


A power blow-off for locomotives 


tachment for operating locomotive blow-off 

cocks by power. The device has two parts, the 
power attachment proper and a cab-operating valve. The 
power attachment is bolted to the blow-off cock and con- 
sists of an air cylinder and a two-way piston connected 
to an upright lever which opens and closes the blow-off. 
One face of this piston exposes a full surface to the air 
pressure while the exposed area of the other face is 
greatly reduced. Two small pipes connecting ports in 


r | \НЕ Bird-Archer Company is introducing an at- 


The Wilson power blow-off device 


the cylinders with the operating valve in the cab furnish 
the air with which the device is operated. 

When air enters the back end of the cylinder, the 
piston is forced out, opening the blow-off cock valve. 
while air entering the front end of the cylinder moves 
the plunger backward, thereby closing the blow-off. The 
air is obtained from the main air reservoir of the loco- 
motive. 

The function of the cab-operating valve is not only 
to supply air pressure to the cylinder so that the blow- 
off cock can be opened or closed as required, but also 
to cushion the movement. The cab device has two 
valves, both operated by the same lever. The forward 
valve governs the air for opening the blow-off while 
the air from the rear valve closes it. When the cab 
lever is moved forward, it engages the rear valve before 
coming into contact with the forward valve. In this 
position, air from the reservoir passes into the front 
end of the cylinder, pushing the piston backward, thus 
closing the blow-off. Meanwhile any air in the back end 
of the cylinder is forced through the pipe to the forward 
valve in the cab mechanism where a small hole permits 
a gradual release. Тһе effect of this is to maintain a 


sufficient back pressure in the cylinder to avoid the dan- 
ger of a sudden closure of the blow-off cock valve under 
the steam pressure in the boiler. 

As the cab lever is moved ahead or into the second 
position, it comes into contact with the forward valve 
which lets air from the reservoir into the back end of 
the power cylinder, with the consequent opening of the 
blow-off valve against the air pressure maintained on 
the reduced area of the front face of the piston, thereby 
cushioning the movement. In normal operation, the cab 
lever is moved the entire distance when opening the 
blow-off valve and released to close it, the blow-off cock 
closing automatically as soon as the air pressure in the 
cylinder has completely escaped. 

The cab valve is an adaptation of the McGrath air 
hammer valve, and the apparatus as a whole is called 
the Wilson Power Blow-off after the inventor, L. F. 
Wilson, vice-president of the manufacturing company. 
While designed primarily for use in connection with 
the Bird Archer blow-off, it is adapted for operation 
with any type in which the blow-off valve is normally 
in the closed position. Its outstanding feature lies in 
permitting operation from the cab of locomotives with- 
out restricting the position of the blow-off cocks on the 
firebox. 


Redesigned chucking outfit 
for turret lathes 


NEW chucking outfit for all Hartness 12-in., 
15-in. and 17-in. flat turret lathes has been placed 
on the market by the Jones & Lamson Machine Com- 
pany, Springfield, Vt. In designing this revised chuck- 
ing outfit, it has been the desire to make a standard 


Redesigned chucking outfit for all Hartness flat turret lathes 


outfit of tools which will actually be sufficient for the 
general run of work that comes to the ordinary turret 
lathe, so that the purchaser of a chucking lathe will be 
able to use the machine immediately upon its arrival 
without investment in any further or special tools. There 
is a sufficient number of tools in the outfit to allow of 
an extreme degree of multiple tooling on complicated 
work. 

The forged tools supplied with the outfit are made of 
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larger sizes than previously furnished. The tool holders 
are of rigid design, utilizing standard tool bits. On the 
12-іп. and 15-in. machines, and on the 17-in. with a 
round turret, the tool plate is now made in one large ring 
rather than in sectors as previously. This construction 
makes for increased rigidity in tool mounting. The 
solid ring will be supplied with the standard chucking 
outfit. For combination bar and chucking work or for 
cases where special tools are to be used, the six part 
segments will be supplied. 


Rapid fueling facilities for rail 


motor cars 


HE S. F. Bowser & Co., Fort Wayne, Ind., has 
developed special motor-driven pumping and me- 
tering facilities for the rapid fueling of railway motor 
cars of either the gas or gas-electric type. With a 2-in. 
delivery hose this equipment will deliver 75 gal. of fuel 


Fueling a gas-electric car with the aid of Bowser high-speed 
pumping equipment 


per minute. An Xacto recording meter makes a continu- 
ous record of all fuel delivered. 

In the layout illustrated, two discharge points are pro- 
vided, one of which is shown. The discharge hose and 
nozzle is coiled when not in use and retained in a service 
box about 3 ft. deep wherein connection is made between 
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the discharge pipe from the pump house and the dis- 
charge hose used in filling the cars. 

One man can operate the system by first pushing a 
button on the pump house and then going out into the 
yard to fuel the car. The push-button is connected with 
a regular controller which starts the 110-volt 2-hp. motor 
on the pump. A by-pass valve on the pump opens as 
soon as the pump starts and remains open as long as the 
discharge nozzle valve is closed. When the latter is 
opened, as when filling the fuel tank, the by-pass valve 
closes and uninterrupted delivery of fuel is effected until 
the operator closes the nozzle valve. The by-pass valve 
then opens again to relieve the pressure. 

A storage tank of one carload capacity is buried under- 
ground near the pump house. Housed in the pump shed 
are proper filling accessories, together with a storage 
indicator to show the amount of fuel in the tank at all 
times, the motor-driven pump with attendant electrical 
apparatus, and the Xacto volumetric meter. This meter 
performs a dual function: first, it measures the total dis- 
charge up to 100,000 gal. and then repeats; second, it 
measures by means of a second dial, which can be set 
back to zero for each filling operation, total discharges 
up to 1,000 gal. In other words, before filling a rail 
motor car, the second or individual discharge meter is 
set back to zero.. After filling the car this meter will 
then register the total number of gallons delivered to 
the car. Inasmuch as the setting back of the single 
delivery counter has no effect on the continuous counter, 
the Xacto meter provides a simple means of keeping a 
record of fuel delivered to each car as well as of total 
fuel deliveries over a period. 


STANDARD TURRET LATHE TOOLING.— The Jones & Lamson Ma- 
chine Company, Springfield, Vt., shows in catalogue form blue 
print and half-tone illustrations of the standard turret lathe tooling 
operations on the J. & L. chucking lathe. 


CARNEGIE BEAM SECTIONS.—Profiles, properties and safe loads 
for additions to new series of structural steel beams and column 
sections are contained in the illustrated pamphlet of 12 pages 
issued by the Carnegie Steel Company, Pittsburgh, Pa. 


BoRING, DRILLING AND MILLING MACHINE.—The construction 
and operation of the G. & L. No. 45 horizontal boring, drilling 
and milling machine is described and illustrated in detail in an 
attractive 20-page catalogue issued by the Giddings & Lewis 
Machine Tool Company, Fond du Lac, Wis. 


ROLLER BEARINGS FOR RAILROAD JOURNAL BOXES.—Concise state- 
ments, in the form of questions and answers, outlining the 
salient engineering facts regarding Hyatt equipped railroad 
journal boxes, are contained in a bulletin just issued by the 
Hyatt Roller Bearing Company, Newark, N. J. Sectional views 
show the details of this equipment. 


A Canadian Pacific 4-6-2 type on display at the B. & O. centenary, Halethorpe, Md. 


News of the Month 


The recommendations governing the loading of lumber, logs, 
stone, structural materials, plates, rails, girders, etc., contained 
in the 1927 report of the American Railway Association Com- 
mittee on Loading Rules, have been approved by letter ballot 
of the members and by the board of directors. These recom- 
mendations, together with revisions covered in Supplement No. 
1 issued in April, 1927, are available for distribution in the 
form of a new supplement to the rules effective January 1, 
1928. Copies can be obtained by addressing the secretary of 
the Mechanical Division. 


| Meetings and Conventions 


Tue AMERICAN Society For TESTING MATERIALS has selected 
Atlantic City as the location for its next annual meeting, which 
will be held on June 25-29, 1928. The meetings will be held at 
the Chalfonte-Haddon Hotel. 


Mechanical convention date changed 


The Mechanical Division of the American Railway Association, 
has changed the date of its next annual convention from June 
13-20, 1928, to June 20-27, to avoid a conflict with the meeting 
of the National Electric Light Association. 

The dates of the Purchases and Stores Division meeting has 
been changed to June 20-22. 


W. E. Dunham addresses Chicago car foremen 


Efficient car repair methods was the subject at the regular 
monthly meeting of the Car Foremen's Association, of Chicago, 
held at the Great Northern Hotel, December 12, the principal 
address being made by W. E. Dunham, superintendent of the car 
department of the Chicago & North Western. Mr. Dunham out- 
lined effectively the principles which must govern both heavy 
and light car repair work in order to assure a maximum return 
for the money expended. The old way of hit or miss repair 
work is rapidly passing, and by scheduling the work and setting 
up a measuring stock of performance, which is entirely practicable 
today, a marked improvement in the efficiency of car repair shop 
methods can be achieved. Following the paper, Mr. Dunham 
showed by means of a moving picture how a series of 1,000 box 
cars were constructed in 1926 at the Chicago shops of the 
Chicago & North Western, many labor-saving methods and de- 
vices being illustrated. 


secretaries, dates of next or regular 


lowing list gives names o а ; 
The pon еы а mechanical associations and railroad 


meetings and places of meeting о 
clubs. 


Arr-Brake AssociATION.— T. L. Burton, 165 Broadway, New York. Next 
meeting May 1-4, Detroit, Mich. | > 
AMERICAN RAILROAD Master TINNERS', COPPERSMITHS’ AND PIPEFITTERS 
Association.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
American  RaiLwav Association Division V.—Mecnanicat.—V._ К. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J. 
Division V.—EguipMeNnT Paintine Section.—V. К. Hawthorne, 


icago. 
Ones УЕН Anp STORD SN. J. Farrell, 30 Vesey 

St., New York. Next meeting June 20-22. А 

American RarLway TooL FoREMEN S Assocration.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention Hotel Sherman, Chicago, 
August 29-31, 1928. Я 

AMERICAN Society oF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. Я 

AMERICAN Soctety For STEEL TrEATING.—W. Н. Eiseman, 4600 Prospect 
A Seer Nx Tents М С. L. Warwick, 1315 Spru 

American Society For TrsriNG Marerrars.—C, L. Warwi ce 
St., Philadelphia, Pa. Annual meeting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. 
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икон М чина ав М. М. Kelly, 29 West Thirty-ninth 

t., New York. 

ASSOCIATION or RAILWAY ELECTRICAL ENGINEERS,—Joseph A. 
C. & №. W., Room 411, С. & N. W. Station, Chicago, Ill. 

BIRMINGHAM Car FoREMEN AND Car INSPECTORS’ AssocIATION.— Maynard 
Rodgers, secretary, care Y. M. C. A., Birmingham, Ala. Meeting 
second Monday in each month at Birmin Y. М. C. A. building. 

CaNADIAN RaiLWaY CLus.—C. R. Crook, 129 Charon St., Montreal, ous 

ar meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting Jan- 
uary 10. Paper on the properties of manganese steel will be pre- 
sented by John_H. Hall, chief metallurgical engineer, Taylor-Wharton 
Iron & Steel Co., High Bridge, N Moving picture illustrations. 

Car FoREMEN's ASSOCIATION OF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. Next meet- 
ing January 9. Discussion of new A. К. A. Rules. 

Car Foremen’s Association or St. Lovis.—R. E. Giger, 721 North 23rd 
St, E. St. Louis, Ill. Regular meeting first Tuesday in each month, 
except June, July and August. 

Car Foremen’s CLuB or Los Anceres.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric. Club раан, Los Angeles, Cal. 

Centra Rattway Crive.—H. D. Vought, 26 Cortlandt St, New York. 

Regular meetings second Thursday each month, except June, July 

and August. at Hotel Statler, Buffalo. Next meeting January 12. 
Reports and election of officers, 2 p. m.; annual dinner 7 p, m. 
Speakers, Mr. Fitzgerald chairman, Committee on Public Relations, 

ew York, and Rev. Jos. Hanley Perry, N. Y. 

CHIEF INTERCHANGE Car INsPECTORS' AND Car FOREMEN’S ASSOCIATION.—- 

ee Railway Car Department Officers’ Association.) 

CiNciNNaTI RarLway Crius.—D. R. Boyd, 330 Beekman St., Cincinnati, 
Regular meeting second Tuesday, February, May, September and 
November. 

CreveLanp RarLway CLus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 

hio. Meetings first Monday each month, execpt July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
land. Annual meeting January 9: 

INTERNATIONAL RAILROAD ASTER BLACKSMITHS’ AssoCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-23, 1928. 

INTERNATIONAL RarLway Есе. Association.—L, С. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago, Next meeting Chicago, 
May 7-11, 1928. 

INTERNATIONAL RAILWAY GENERAL FoREMEN's AssoctATION.—William Hall, 
1061 W. Wabash Ave., Winona. Minn. Annual convention Hotel 
Sherman, Chicago, September 4-7, 1928. 

Loutsrana Салк DEPARTMENT Association.—L. Brownlee, New Orleans, La. 
Meetings third Thursday in each month. 

Master BOILERMAKERS’ Assoctation.—Harry D. Nought, 26 Cortlandt St., 
New York. Annual meeting Cleveland, Ohio, May 22-25. 

Encianp RatLroap CLius.—W. Е. Cade, Jr. 683. Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, ex- 

cepting June, July, August and September, Copley-Plaza Hotel, 

Boston. Next meeting January 10. W. J. Backes, chief engineer 

of the Boston & Maine, will talk on the activity of the B. & M. 

in the recent flood. 

New York Rarrgoap CLuB.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric RaiLway Crvs.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings: second Thursday of each month in San Francisco 
and Oakland, Cal., alternately. Next meeting January 12, Palace 
hotel, San Francisco. Paper on types of railway securities will be 
read by Charles R. Pettit, chief statistical department, Howard F. 
McCandless & Co. 

RarLway Car DEPARTMENT OFFICERS’ ASSOCIATION.—A. S. Sternberg, Belt 
railway, Clearing Station, Chicago. 

RarLway CLUR or GREENVILLE. — Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting last Friday of each month, except June, 
July and August. Next meeting January 17. Lawrence D. Spauld- 
ing, valuation engineer of the Bessemer & Lake Erie, will discuss 
some phases of railroad valuation. 

Rattway Crus or Ріттѕвоксн.—]. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis Rattway Crus.—B. W, Frauenthal, M. Р. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. Next meeting January 13. Paper on rail- 
road safety will be read by Chas. E. Hill, general safety agent, New 
York Central Lines. 

SourHERN AND SourH wrsreRN RarLwav CLup.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meeting third Thursday in January 
March, May, July, September and November. Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

SourHwrsT Master Car BUILDERS’ AND. Supervisors’ Assocration.—B. B. 
Parker, St. Louis-Southwestern, Tyler, Tex. Annual meeting August 
4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Assoctation.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. 

TRAVELING Enoinerrs’ AssocrATION.—W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hote! Sherman, Chicago, 
October, 1928. 

Western Rattway Crus.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 


J. J. Hennessy has opened an office at 136 Liberty street, New 
York City. Mr. Hennessy manufactures and distributes Hen- 
nessy journal lubricators. 


The Harnischfeger Corporation, Milwaukee, Wis., has estab- 
lished a branch office at 340 Rockefeller building, Cleveland, Ohio. 
J. G. Conners is district manager. 


J. D. Brandon has been appointed vice-president of the 
American Arch Company with headquarters at Chicago. He 
entered the service of the Cleveland, Cincinnati, Chicago & St. 
Louis in 1906, remain- 
ing with that road until 
1915 as general fore- 
man at the Indianapolis 
shops. He then entered 
the service of the 
American Brake Shoe 
& Foundry Company in 
1915 at New York. In 
1919 he went to the 
service department of the 
American Arch Com- 
pany at Montreal, 
where he stayed until 
1924, at which time he 
joined the Pittsburgh 
Steel Products Com- 
pany in the sales depart- 
ment, leaving that work 
on May 1, 1927, to re- 
turn to the American 
Arch Company аз 
assistant to senior vice- 
president which position he held until appointed vice-president as 
above noted. 


L. J. Melson, who represented the Reading Iron Company, 
Reading, Pa., in the South, has been promoted to district sales 
representative in the Cincinnati, Ohio, office. 


The Hale & Kilburn Co., and the Six Wheel Company have 
removed their offices from 30 Church street to 2104 Graybar 
building, 420 Lexington avenue, New York City. 


David Newhall, manager of sales of freight cars and auxiliary 
locomotives, of the Bethlehem Steel Company, with offices at 
New York, has resigned. 


J. D. Brandon 


Harry V. Wille, consulting vice-president concerning engineer- 
ing and metallurgy of the Baldwin Locomotive Works, Phila- 
delphia, Pa., died on November 29, at Philadelphia. 


C. J. Buck has been appointed service manager of the Franklin 
Railway Supply Company, Inc, New York, succeeding John L. 
Bacon, who has resigned to enter business for himself. 


Joseph Wainwright for many years associated with Manning, 
Maxwell & Moore, has joined the sales organization of the Con- 
solidated Machine Tool Corporation of America, with head- 
quarters at Rochester, N. Y. 


Brent A. Tozzer, New York sales manager of the Niles Tool 
Works Company and Pratt & Whitney Company, New York City, 
has resigned. Mr. Tozzer expects to announce his new plans about 
the first of the coming year. 


A. E. Munch, formerly of the Hewitt Company, Railway Ex- 
change, Chicago, has entered the employ of the United States 
Metallic Packing Company, Philadelphia, Pa. Mr. Munch will 
have his headquarters at Chicago. 


The Kearney & Trecker Corporation, Milwaukee, Wis., has 
opened a new factory branch office and showroom at 5924 Second 
Boulevard, Detroit, Mich., in charge of R. W. Burk, assisted by 
George E. Gustafson and William Mirgeler. 


The Harrington Company, Philadelphia, Pa., has sold its ma- 
chine tool business, together with drawings, patterns, jigs, tools 
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and fixtures, patents and goodwill to the Consolidated Machine 
Tool Corporation of America, Rochester, N. Y. 


Joseph T. Ryerson & Son, Inc., Chicago, recently took over 
the distribution of the Foote-Burt line of drills to the railroads. 
Foote-Burt equipment includes machines for single and multiple 
spindle drilling for a great variety of work such as mud rings, 
flue sheets, etc. 


The Bradford Corporation, New York, will in future handle 
the business of the Walker Draft Gear Company, and Edmund 
H. Walker, heretofore president of the latter company, has been 
appointed a vice-president of the Bradford Corporation, with 
headquarters at New York. 


The Pilliod Company, with offices at New York City and Chi- 
cago, manufacturers of the Baker, Southern and Young valve 
gears, have acquired the exclusive sales and service of the loco- 
motive cut-off control manufactured by the Transportation De- 
vices Corporation, Indianapolis, Ind. 


M. J. Schmitt, formerly in charge of the Milwaukee branch 
of Kearney & Trecker Corporation, Milwaukee, Wis., has been 
promoted to assistant sales manager. Mr. Schmitt will continue 
to look after the Milwaukee territory with the assistance of R. F. 
Shaw, who is being transferred from Chicago to the home office 
at Milwaukee. 


H. W. Ostrom, chief chemist of the Chicago, Milwaukee & St. 
Paul, with headquarters at Milwaukee, Wis., has resigned to 
become connected with the Aluminum Company of America with 
headquarters at Chicago. Mr. Ostrom's new work will include 
the sales development of aluminum bronze powder for paint 
used by railroads. 


A. E. R. Turner, district sales manager of the Niles Tool 
Works Company, Hamilton, Ohio, with headquarters at Cleve- 
land, Ohio, has resigned to become district sales manager of 
John Bertram & Sons Company, Ltd., Dundas, Ont., with head- 
quarters at Montreal, Que., and will be succeeded temporarily 
by James D. Allan. 


L. M. Ritchie, who has been appointed district manager, rail- 
way sales, of the E. I. du Pont de Nemours & Company, Inc., 
with headquarters at Chicago, was born on March 20, 1892, at 
Bernise, Pa., and grad- 
uated from Allegheny 
College in 1916 and re- 
ceived his master’s de- 
gree in 1917 at the 
above college in chem- 
istry. He then served 
as a member of the 
staff of the U. S. Bu- 
reau of Standards at 
Washington, D. C., as 
assistant chemist in the 
Electro Chemistry sec- 
tion of the Electrical 
division and in 1919 
was appointed associate 
chemist and assistant 
chief of this section. 
In 1922 he resigned and 
was appointed district 
sales engineer of the 
National Carbon Com- 
pany Inc, and the 
Prest-O-Lite Company, with headquarters at Cleveland, Ohio, 
which position he held until his recent appointment. 


Alfred L. Carlson recently joined the Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis., as sales engineer, with head- 
quarters in New York City, to take care of the eastern territories. 
Mr. Carlson was formerly connected with the Gisholt Machine 
Company, Madison, Wis.; the Otis Elevator Company, New 
York, and the Henry Prentiss Company, New York. 


J. E. Lewis, president of the Harbison-Walker Refractories 
Company, at Pittsburgh, Pa., has ben elected a director of the 
American Arch Company, of New York. The American Arch 
Company holds a substantial stock interest in the Harbison- 
Walker Refractories Company, and it is believed that the former 


L. M. Ritchie 
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company will soon have representation on the Harbison-Walker 
board. 


The Gould Car Lighting Corporation announces the sale of 
its patents, patent rights, trade marks, and good will in its car 
lighting business to the Simplex Equipment Company, Inc., 
New York. The Gould Corporation is retiring from the car 
lighting field because that department of its business, due to 
unsatisfactory prices and limited market, has not been profitable. 
The Simplex Equipment Company, Inc., will be in position to 
service and maintain all types of Gould equipment. 


Joseph T. Ryerson & Son, Inc., Chicago, has taken over the 
exclusive sale of the Glasgow iron billets to the railroads of the 
country. Glasgow iron is a pure puddled doubly refined rolled 
wrought iron, made by the Glasgow Iron Company, Pottstown, 
Pa. This firm, organized in 1876, are manufacturers of iron 
plates, bars, billets and boiler specialties. For many years they 
have been specializing in the manufacture of refined iron. The 
Ryerson Company organization also handles the sale of the Lewis 
special staybolt and engine bolt iron product of the Penn Iron & 
Steel Co., Creighton, Pa. 


Nathaniel W. Sample, Sr., for many years connected with 
the Baldwin Locomotive Works, died suddenly at his home in 
Philadelphia, Pa., on October 27. Мг. Sample was in his eighty- 
fourth year at the time of his death. From 1871 to 1876 Mr. 
Sample was consecutively machinist and foreman of shops of 
the Denver & Rio Grande (now the Denver & Rio Grande 
Western), and then until 1886 served as master mechanic. From 
1886 to 1891, he was superintendent of machinery and from 
the latter time until September, 1900, was general superintendent 
of the same road, later serving as consulting engineer of the 
Rio Grande Western (part of the Denver & Rio Grande 
Western). Since 1900, among other duties, he had charge of 
apprentices in the shops of the Baldwin Locomotive Works. 


W. J. Walsh, vice-president of the Galena Signal Oil Company 
with headquarters at Chicago, has resigned to become president 
of the Transportation Service Corporation, Chicago. He entered 
railway service in 1886 
as an apprentice in the 
shop of the Cleveland, 
Cincinnati, Chicago & 
St. Louis at Cleveland, 
Ohio. In 1889 he was 
made a machinist on the 
Cincinnati, New Orleans 
& Texas Pacific and 
during the period to 
1891 was a locomotive 
engineer, a general fore- 
man, and a mechanical 
instructor on the first 
airbrake car ever con- 
structed. In the latter 
year, he was promoted 
to division master me- 
chanic, which position 
he held until 1896, when 
he resigned to become 
lubrication engineer of 
the Galena Signal Oil 
Company at Chicago. In 1910 he was promoted to manager of 
the Chicago district, and on February 4, 1920, he was elected vice- 
president, which position he has held until his resignation, 


W. J. Walsh 


Fred J. Fisher, of Fisher Brothers, Detroit, Mich.; Clarence 
R. Bitting, also of Fisher Brothers, and Arthur W. Cutten, of 
Chicago, have been elected directors of the Baldwin Locomotive 
Works. Thomas G. Ashton resigned as a director and was suc- 
ceeded by his son-in-law, Joseph Neff Ewing, of Philadelphia. 
This increases the number of directors on the board from 12 to 
15 members. 


John R. Mitchell, sales engineer for W. H. Miner, Inc., who 
died on November 7 at Chicago, was born in 1873 at Lafayette, 
Ind. He attended Purdue University and in 1891 entered the 
employ of the Chicago and North Western as a special appren- 
tice; thereafter he worked in the testing department about a year, 
and was later in charge of the dynamometer car. From 1899 to 
1902 he was an enginehouse foreman on the Galena division, and 
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general foreman at Ashland, Wis., and Green Bay. In 1902 he 
was appointed master mechanic on the Atchison, Topeka & Santa 
Fe at Cleburne, Tex., and later returned to the Chicago and 
North Western, where he served as testing engineer, being lo- 
cated at Pittsburgh, Pa. Mr. Mitchell became associated with 
W. H. Miner, Inc., as mechanical engineer in May, 1902, and in 
1906 was appointed sales engineer, which position he held until 
his death. 


J. C. Whitridge, vice-president of the Buckeye Steel Castings 
Company, Columbus, Ohio, has been elected president to suc- 
ceed S. P. Bush, resigned. J. B. Goodspeed succeeds Mr. 
Whitridge. Mr. Bush 
was born on October 
4, 1863, at Brickchurch, 
N. J., and graduated 
from the Stevens Insti- 
tute of Technology in 
1884. He entered rail- 
way service on May 1 
of the same year as an 
apprentice in the shops 
of the Pennsylvania at 
Logansport, Ind., and 
in 1886, was transferred 
to the Columbus, Ohio, 
shops. In 1888, he be- 
came a draftsman at 
Columbus and two years 
later was promoted to 
assistant engineer of 
motive power. In 1891 
he was appointed master 
mechanic at Dennison, 
Ohio, and at the end of 
that year was appointed master mechanic of the principal shops 
at Columbus, which position he held until 1894 when he was pro- 
moted to superintendent of motive, power on the Southwest 
System. He held the latter position until 1899 when he resigned 
to enter the employ of the Chicage, Milwaukee & St. Paul as 
general superintendent of motive power, which position he held 
until 1901, when he resigned to become vice-president and 
general manager of the Buckeye Steel Castings Company. In 
1908 he was elected president, which position he held until his 
resignation. 


S. P. Bush 


Andrew H. McDougall has been elected vice-president and 
director of sales of the Whiting Corporation, Harvey, Ill. Mr. 
McDougall was graduated from Michigan University with an 
M. E. degree in 1901; during 1900 he served as a machinist with 
the E. D. Smith Company on the Michigan-Lake Superior power 
canal project, Sault Ste. Marie, Ontario; also as a machinist for 
the Allis-Chalmers Mfg. Co. Milwaukee. From 1901 to 1903 
he was a designer of special wood and iron working machinery 
for the Studebaker Brothers Manufacturing Company, South 
Bend, Ind. In 1903 he went as a designer to the Whiting 
Foundry Equipment Co. (now the Whiting Corporation), Har- 
vey, Ill. and subsequently served successively as estimator, chief 
draftsman, chief engineer, vice-president and consulting engineer, 
and now becomes vice-president and director of sales for the 
Whiting Corporation. 


W. H. Woodin, American Locomotive Company 
president 


William H. Woodin, chairman of the board of the American 
Locomotive Company, has been elected also president, to succeed 
‘Frederick F. Fitzpatrick, deceased. Mr. Woodin was first elected 
president of the American Locomotive Company in December, 
1925, succeeding Andrew Fletcher, deceased. When the Railway 
Steel-Spring Company was amalgamated with the American Lo- 
comotive Company in 1926, Mr. Woodin was made chairman of 
the board of the American Locomotive Company, and Frederick 
F. Fitzpatrick, who had served as president of the Railway Steel- 
Spring Company since 1910, was made president. Mr. Woodin 
now combines the offices of chairman of the board and president. 
He is also president of the American Car & Foundry Company. 

Harry Barnard, mechanical superintendent of the Union Draít 
Gear Company, Chicago, died on November 17, following an ex- 
tended illness. 


January, 1928 


Personal Mention 


General 


M. E. HAMILTON has been appointed general air brake in- 
structor of the Denver & Salt Lake, with headquarters at Utah 
Junction, Colo. 


FRANK W. JoHNSON has been appointed traveling engineer of 
the Minneapolis, St. Paul & Sault Ste. Marie, with headquar- 
ters at Minneapolis, Minn., succeeding Grant W. Stanton, trans- 
ferred. 


E. К. BarrTLEY, having completed special duties assigned to him, 
has resumed his position as superintendent of motive power of 
the Central region of the Canadian National, with headquarters 
at Montreal, Que. 


M. E. Foster has been appointed inspector of rail motor car 
maintenance of the Boston & Maine, with headquarters at Boston, 
Mass. The position of supervisor of rail motor car maintenance 
has been abolished. 


К. L. Кит has been appointed chief joint interchange іп 
spector at Pueblo, Colorado. Previous to this appointment Mr. 
Kleist was general foreman, car department, of the Baltimore 
& Ohio, at Lorain, Ohio. 


C. JAMES, mechanical superintendent of the Eastern district of 
the Erie, with headquarters at Hornell, N. Y., has been appointed 
superintendent of motive power, with headquarters at New York, 
succeeding W. S. Jackson, resigned. 


СнлкгЕз M. House, who has been promoted to superintendent 
of motive power and equipment of the Chicago & Alton, with 
headquarters at Bloomington, Ill, received his first instruction 
in the construction. oí 
rolling stock as a car- 
penter and a blacksmith 
with the American Car 
& Foundry Company at 
St. Charles, Mo. Mr. 
House was later pro- 
moted to a position in 
the engineering depart- 
ment. Prior to his 
connection with the Al- 
ton in 1918 he was em- 
ployed in the engineer- 
ing department of the 
Danville Саг Company 
and in the mechanical 
department of the Union 
Pacific at Omaha, Neb. 
In 1918 Mr. House was 
appointed chief drafts- 
man in the mechanical 
department of the Al- 
ton at Bloomington, be- 
coming general car foreman, with headquarters at the same 
point in 1920, a position he held continuously until his promo- 
tion to superintendent of motive power and equipment on October 
20. 


A. T. MILLER has been appointed assistant to superintendent 
of motive power of the Atlanta & West Point, the Western Rail- 
way of Alabama and the Georgia Railroad, with headquarters at 
Atlanta, Ga. 


Grover C. Carver, road foreman of engines of the Boston 
& Maine, with headquarters at Boston, Mass., has been ap- 
pointed supervisor of rail motor cars, having general supervision 
over rail motor car maintenance and operations, with the same 
headquarters. 


C. M. House’ 


The jurisdiction of A. P. Prendergast, mechanical superin- 
tendent of the Texas & Pacific, with headquarters at Dallas, Tex., 
has been extended to give him authority over all mechanical 
forces and equipment of the Cisco & Northeastern, the Abilene 
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& Southern, the Pecos Valley Southern, the Weatherford, 
Mineral Wells & Northwestern and the joint New Orleans 
terminal properties of the Texas & Pacific and the Missouri 
Pacific. Mr. Prendergast formerly served these companies in a 
consulting capacity. 


Miro P. LvBECK, assistant fuel supervisor of the Minneapolis, 
St. Paul & Sault Ste. Marie, at Enderlin, N. D., has been ap- 
pointed traveling engineer of the Stevens Point division, with 
headquarters at Stevens Point, Wis, succeeding Charles F. 
Gillapsy, resigned. 


ALFRED С. НОРРЕ, assistant engineer of tests of the Chicago, 
Milwaukee & St. Paul, at Milwaukee, Wis., has been appointed 
engineer of tests, with headquarters at Milwaukee. Mr. Hoppe 
will have jurisdiction over all test matters including material in- 
spection and the chemical laboratory. 


CHARLES JAMES, who has been appointed superintendent of 
motive power of the Erie, with headquarters at New York, was 
born on October 7, 1866. He entered the service of the Erie on 
December 19, 1890, as 
a machinist at Hunting- 
ton, Ind., and remained 
їп this position until 
February 28, 1891. 
From March 1, 1891, 
until November 30, 1900, 
he was successively en- 
ginehouse foreman, en- 
gine dispatcher and 
gang foreman at Hunt- 
ington, Ind. He then 
became general foreman 
at Chicago, a position he 
held until September 
30, 1902. From this 
time until September 
30, 1906, Mr. James held 
the position of general 
foreman successively at 
Huntington, Ind., Hor- 
nell, N. Y. and Port 
Jervis, N. Y. At the 
latter time he was appointed master mechanic at Avon, №. Y., 
and served in that capacity successively at the following places 
until August 31, 1914: Galion, O., Port Jervis, N. Y., and Jersey 
City, N. J. At the latter time he was appointed mechanical 
superintendent, lincs West, serving in this capacity at Youngs- 
town and Cleveland, O., until February 29, 1920. Не served in 
that position on the Hornell region at Hornell, N. Y., until Sep- 
tember 30, 1920, on the Ohio region at Youngstown, O., from 
October 1, 1920, until February 28, 1921, on the Ohio and Chi- 
cago regions at Youngstown from the latter time until February 
28, 1922. At this time he was granted a leave of absence. He 
returned to the Erie оп November 16, 1922, serving again as 
mechanical superintendent on the Ohio region at Youngstown, 
O. On February 16, 1927, he was transferred in the same ca- 
pacity to the Eastern district at Hornell, N. Y., which position 
he was holding at the time of his recent appointment as superin- 
tendent of motive power. 


Charles James 


Master Mechanics and Road Foremen 


J. О. GREEN has been appointed master mechanic of the Missis- 
sippi Central with headquarters at Hattiesburg, Miss. 


E. C. Howerton has been appointed road foreman of engines 
of the Denver & Salt Lake, with headquarters at Utah Junction, 
Colo. 


ALBERT А. GacNOoN has been appointed road foreman of 
engines of the Boston & Maine, with headquarters at Boston, 
succeeding G. C. Carver. 


Georce T. Derue has been appointed master mechanic of the 
Erie, with headquarters at Weehawken, N. J. in charge of 
marine and dock equipment maintenance. 


J. О. Green, mechanical engineer of the Gulf, Mobile & 
Northern at Mobile, Ala. has been appointed master mechanic 
of the Mississippi Central, with headquarters at Hattiesburg, 
Miss. 
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CHARLES J. СЕЕВЕ$ has been appointed master mechanic of the 
Susquehanna Allegheny, Tioga and Bradford divisions of the 
eastern district of the Erie with headquarters at Hornell, N. Y., 
succeeding C. H. Norton. 


GeorcE MorH, master mechanic of the Brandon Division of 
the Canadian Pacific at Brandon, Man., has been transferred to 
the Portage division, with headquarters at Winnipeg, Man., re- 
placing A. M. West, who has retired. 


C. R. Kiaury, master mechanic of the Southern Kansas divi- 
sion of the Missouri Pacific, has been transferred to the Omaha 
and Northern Kansas divisions, with headquarters at Falls 
City, Neb., succeeding G. T. Callender. 


Shop and Enginehouse 


J. C. Treacy, formerly shop superintendent of the Great 
Northern at Devils Lake, N. D., is now shop superintendent at 
Superior, Wis. 

W. D. Lyons, toolroom foreman of the Illinois Central, has 
been promoted to drop pit foreman, with headquarters at 
McComb, Miss. 


F. B. NicHoLsoN, machine foreman of the Missouri Pacific, 
has been promoted to toolroom foreman, with headquarters at 
Little Rock, Ark. 


Е. L. Неміс, production foreman of the Missouri Pacific, has 
been promoted to assistant machine foreman, with headquarters 
at Little Rock, Ark. 


A. C. Rinker, formerly shop superintendent of the Great 
Northern at Superior, Wis., is now shop superintendent at Dale 
street, St. Paul, Minn. 


Е. W. BECKSTROM, assistant machine foreman of the Missouri 
Pacific, has been promoted to machine foreman, with headquar- 
ters at Little Rock, Ark. 


GroRcE DABNER, general foreman of the Missouri Pacitic at 
St. Louis, Missouri, has been transferred to Sedalia, Missouri, 
succeeding P. G. Treadway. 


І. Н. STENGEL, general foreman of the Illinois Central at 
Jackson, Miss, has been appointed district foreman, with head- 
quarters at New Orleans, La. 


L. L. SMITH, machinist of the Illinois Central, has been pro- 
moted to toolroom foreman, with headquarters at McComb, 
Miss., succeeding W. D. Lyons. 

J. М. MEEK, general foreman of the Illinois Central at Gwen, 
Miss., has been appointed general foreman, with headquarters 
at Jackson, Miss., succeeding L. H. Stengel. 


J. E. Goopwin, night enginehouse foreman of the Missouri 
Pacific at Horace, Kan., has been promoted to assistant erecting 
foreman, with headquarters at Little Rock, Ark. 


PauL С. Treapway, general foreman locomotive department 
of the Missouri Pacific, Sedalia, Mo., has been transferred to the 
position of general foreman of the St. Louis, Mo., shops. 


J. K. McCann, storekeeper on the Chicago, Burlington & 
Quincy, with headquarters at St. Joseph, Mo., has been appointed 
general piece work inspector, with headquarters at Chicago. 


FRANK T. SPILLMAN has been appointed general foreman, 
locomotive department, of the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Fond du Lac, Wis., succeeding An- 
dred Т. Taylor, retired. 

Joun Н. MINETTE, assistant general foreman at the West 
Springfield shops of the Boston & Albany, has been appointed 
general foreman of the locomotive shops, with headquarters at 
West Springfield, Mass., succeeding Joseph W. Murphy, de- 
ceased. 


Car Department 


Сғовсе E. CorrINs, assistant superintendent of car shops of 
the Chicago & North Western at Chicago, has been promoted 
to superintendent of car shops replacing E. P. Marsh. 


E P. Marsu, superintendent of car shops of the Chicago & 
North Western, at Chicago, has been promoted to assistant 
superintendent of the car department, assigned to special duties 
and with headquarters at Chicago. 
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Purchases and Stores 


S. OxnENT, storekeeper of the Chesapeake & Ohio at Handley, 
W. Va. has been transferred as storekeeper to Newport 
News, Va. 


W. ЇЧ. Ѕткомс has been appointed storekeeper of the Chesa- 
peake & Ohio, with headquarters at Cane Fork, W. Va., suc- 
ceeding J. R. Grey, deceased. 


С. К. PITCHFORD, storekeeper of the Chesapeake & Ohio, with 
hcadquarters at Newport News, Va. has been transferred in 
the same capacity to Handley, W. Va. 


FRANK E. CRaciN has been appointed general storekeeper of 
the Los Angeles & Salt Lake, with headquarters at Los Angeles, 
Cal, succeeding J. Н. Cragin, deceased. 


STEPHEN К. Manton has been appointed storekeeper of the 
Northern division of the Pennsylvania, succeeding Fred Rees, 
who has been transferred to other duties. 


R. H. Jounson has been appointed storekeeper of the Chi- 
cago, Burlington & Quincy at Alliance, Neb., succeeding J. W. 
Schwartz, who has been transferred to St. Joseph to succeed 
J. K. McCann. 


Leon S. Myers has been appointed division storekeeper on the 
Northern Pacific, with headquarters at Tacoma, Wash., suc- 
ceeding Milton A. Cole, who retired оп December 1 after 40 
years in the service of that company. 


ARTHUR M. Gace, who has been promoted to general store- 
keeper of the Michigan Central, with headquarters at Detroit, 
Mich., was born on September 10, 1883, at Berea, Ohio. He 
entered railway service on July 17, 1902, with the Lake Shore 
& Michigan Southern (now a part of the New York Central). 
From June 1, 1909, to September 1, 1909, he was a storekeeper 
on the Lake Erie, Alliance & Wheeling, now a part of the New 
York Central, and from September 1, 1909, to March 1, 1910, 
he was a storekeeper on the Lake Shore & Michigan Southern 
at Englewood, Ill. On the latter date he was promoted to 
assistant storekeeper, with headquarters at Elkhart, Ind., which 
position he held until July 1, 1912, when he was appointed 
storekeeper on the Lake Erie & Western, with headquarters at 
Lima, Ohio. On August 7, 1920, he was promoted to assistant 
general storekeeper of the Michigan Central, with headquarters 
at Detroit, Mich., which position he has held until his recent 
promotion. 


Obituary 


W. F. NAUMANN, division storekeeper of the Illinois Central, 
with headquarters at East St. Louis, Ill, died in that city on 
October 28. 


ЈОЅЕРН Н. DeSatis, former master mechanic on the New York 
Central at East Syracuse, N. Y., died there on October 27 of 
heart disease. 


Tuomas О. Woop, purchasing agent of the Gulf, Colorado & 
Santa Fe, with headquarters at Cleburne, Tex., died on De- 
cember 10 at Temple, Tex., at the age of 77 years. Mr. Wood 
was taken suddenly ill at Oakdale, La., while on an inspection 
trip. 

Daviv J. REppiNG, who retired recently as superintendent of 
motive power of the Pittsburgh & Lake Erie, because of ill 
health, died оп December 8 at his home in Dormont, Pa. A 
photograph and biographical sketch of the railroad career of 
Mr. Redding appeared in the October Railway Mechanical En- 
ginecr. 


J. Н. Cracrn, general storekeeper of the Los Angeles & Salt 
Lake, who died at Los Angeles, Cal., on November 28, was born 
on June 9, 1859, at Salmon Falls, N. H. He entered the service 
of the Union Pacific in November, 1887, as a clerk in the office 
of the agent at Ord, Neb. For the next five years Mr. Cragin 
worked in various departments of the U. P. and in 1892 he first 
entered the stores department as a helper at Grand Island, Neb. 
In 1893 he was promoted to storekeeper, with headquarters at 
Evanston, Wyo., where he remained until 1903 when he was 
transferred to Salt Lake City, Utah. Mr. Cragin was promoted 
to general storekeeper of the Los Angeles & Salt Lake, with 
headquarters at Los Angeles, in 1907, a position he held con- 
tinuously until he died. 
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Hundreds of Thousands of Miles 


Timken Bearings are giving the broadest meaning to the railroad anti-friction 
movement. If it is valuable to reduce the friction caused by radial load, it is that 
much more valuable to reduce the friction of thrust and angular loads. Timkens 
are fully anti-friction bearings under all loads from all directions. That is what 
assures utmost endurance. 


Years of relentless research and the experience of hundreds of thousands of car 
miles under all conditions are reflected in present Timken success on entire trains. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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The announcement by the Pennsylvania, as we go to 
press, of an order, divided among a number of builders, 
for 613 all-steel passenger train 
cars of various types is not only at- 
tracting attention because it covers 
an unusually large number of pas- 


A big order 
for passen- 
ger cars 


senger cars for a single order, but ` 


because it practically marks the completion of the re- 
tirement of wooden cars from regularly scheduled steam 
passenger trains for the entire Pennsylvania system, and 
their substitution with all-steel equipment. The Penn- 
sylvania was one of the first roads to install all-steel 
passenger cars on an extensive basis and during the 
past 21 years has built no wooden cars. Last year the 
railroad retired 559 wooden cars and announces that, 
with the completion of the program now under way, 
there will still remain in operation approximately 200 
wooden passenger carrying cars which, however, will 
only be used for extraordinary or emergency purposes. 
Some notion of the importance of this order may be 
gained from the fact that the total number of orders 
for passenger coaches placed in the United States last 
year amounted to 1,868, of which orders placed by the 
Pennsylvania amounted to 328. Of the cars in this 
year’s order, all of the 320 combination and passenger 
carrying coaches will be equipped with anti-friction 
bearings. There are probably few, if any, steam rail- 
roads in the United States which will be as nearly 100 
per cent equipped with all steel passenger train cars in 
revenue service as will the Pennsylvania on the com- 
pletion of the present program. 


Few groups of employees in the ranks of railroad com- 
panies are of greater importance in connection with 
transportation than the car inspect- 


The ors. Upon these men rest the ser- 
car ious duties of safeguarding life and 
inspector property to an extent not always 


appreciated. In order to perform 
such duties properly, car inspectors must be not only 
reliable and loyal but thoroughly familiar with the an- 
atomy of passenger and freight cars, the A. R. A. 
mechanical rules of interchange, the A. R. A. loading 
rules, the general safety appliances regulations, the reg- 
ulations covering the transportation of explosives and 
other details. Every effort should be made to encour- 
age car inspectors to become members and take an ac- 
tive part in the proceedings of the nearest car fore- 
men's association and, in addition, to do as much read- 
ing as possible of technical publications and books re- 
lating to both car department and general railway op- 
eration. 
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Aside from the advantages which will accrue to rail- 
roads in assisting and encouraging car inspectors to 
improve their knowledge of car department details and 
widen their understanding of railway operation as a 
whole, there is no question that the roads will be de- 
veloping a valuable source on which to draw for fore- 
men and higher supervisory officers. Almost every . 
month, news is received of the appointment of some 
man to the position of general car foreman, shop super- 
intendent or superintendent of the car department who 
started his work in railroad service as a humble car 
repairer or inspector. Car inspectors need and deserve 
all of the aid and encouragement which can be ac- 
corded them in performing their arduous and important 
duties. 


It is an undeniable fact that modern freight car weights 
and train operating speeds have increased to a point 
where the dimensions of the 


Facts standard draft gear pocket are 
about hardly sufficient to give the 
draft gears manufacturer much leeway in 


his attempt to design a draft 
gear which will satisfactorily absorb the shocks and 
prevent damage to the car structures and lading. A 
prominent car builder says that the draft sill spacing 
should be increased to give the draft gear engineers a 
chance to exercise their ingenuity in designing spring 
and friction elements of larger size to reduce wear and 
prolong the life and generally satisfactory perform- 
ance of the gears. А superintendent of motive power, 
on the other hand, says that increased travel is more 
necessary in order to increase the time available for 
the development of the full cushioning effect in tlie 
gears. 

The existence of free slack in draft gears and their 
connections in cars is also a fact and admittedly one 
of the most damaging conditions which have to be con- 
fronted and overcome. The average total slack be- 
tween two freight cars is nine inches, but this dis- 
tance, in many cases, is considerably exceeded due to 
wear in the draft gear parts and the stretching and 
displacement of draft lugs, and stops. One of the first 
and most important steps which should be taken with 
a view to improving draft gear maintenance conditions 
would be to inspect cars at every opportunity for evi- 
dence of slack action and take the necessary steps to 
see that this feature is maintained within proper limits. 

Many other important facts about draft gears could 
be mentioned, but space is available in this editorial for 
only one тоге; draft gears in general are not receiving 
the attention they should at the time cars receive gen- 
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eral repairs and a thorough overhauling of all other 
parts. Draft gears are recognized as a vital element in 
car design but because broken parts, spriag set and un- 
due wear of friction elements often cannot be seen, gen- 
eral repair cars are in many cases returned to service 
with their draft gears in exactly the same condition as 
regards defective parts and insufficient capacity as when 
received at the shop. 

Evidence of this lack of attention to draft gears is 
all too frequent. Records show that one car, to men- 
: tion a single example, was shopped four times in one 
month for broken end sills, the damage being charged 
to rough handling when really due to defective draft 
gears. In each case except the last, the car was returned 
to service with the identical gears which caused the 
trouble. Freight car maintenance standards cannot 
be satisfactorily raised and repair costs per mile re- 
duced until a more general appreciation of the influence 
of deficient draft gears in contributing to car damage 
obtains and steps are taken to replace or repair those 
gears which do not meet modern requirements. 


On every railroad of any considerable size there are 
a number of box cars originally built with steel under- 
frames and wood superstructure. From time to time 
these cars require rebuilding after having been in serv- 
ice for a number of years. At this point a question 
arises as to whether or not it is advisable to rebuild 
such cars in kind or to replace the wood superstructure 


with steel. In order to arrive at 

Is this an answer to this question several 
problem factors must be considered: Pro- 
important? viding the car is rebuilt with steel 


superstructure instead of wood 
what may be said of the life of the car when rebuiit 
as compared with its original construction? Will the 
. cost of rebuilding the car with steel superstructure be 
greater or less than the original construction and, if 
greater, will the additional cost be justified? Can 
the steel car be expected to give as satisfactory serv- 
ice as the original car and will its cost of maintenance 
in service be greater or less? 

When it is considered that year after year thou- 
sands of cars of this type are rebuilt in kind it would 
almost lead to the conclusion that car department of- 
ficers on the majority of our railroads have either not 
considered the advisability of rebuilding such cars with 
steel superstructure or, having considered it, have de- 
cided that because so little seems to be known about 
the real cost of all steel box cars, they cannot afford 
to experiment with the unknown. The relative length 
of life of steel construction in cars as compared with 
wood seems not to have been very well established as 
yet. The cost of replacing wood with steel is another 
question that involves considerable study since rail- 
roads that are accustomed to repairing wood super- 
structure cars in kind are not thoroughly familiar with 
steel work. It is of advantage to rebuild such cars in 
kind for the reason that most roads have facilities 
available for handling that kind of work and the forces 
employed are accustomed to the work through many 
years of contact; but what can be said of the cost of 
maintaining wood superstructure cars in service, and 
is enough known about the cost to decide whether or 
not economies might be effected by a change in con- 
struction? The operation of cars of this type in serv- 
ice over a period of many years has made it possible to 
determine accurately what the disadvantages of this 
type of construction are. 
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From a structural standpoint experience seems to 
indicate that the all-steel car has many advantages. 
The problem which immediately arises when all-steel 
construction is considered is that of protection against 
deterioration. The service life of a steel car seems to 
bear a direct relation to the life of its paint and the 
problem of adequate surface protection for steel cars 
involves several factors, not the least important of 
which is the cost of sand blasting. 

During the coming year it is going to be necessary to 
rebuild many thousand more cars of composite con- 
struction. Shall they be rebuilt in kind or with steel 
superstructure? Is this problem really a problem at 
all and if so, how should it be solved? 


A few years ago pressures exceeding 250 lb. and tem- 
peratures over 500 deg. F., were seldom used in any in- 
| dustry. Pressures up to 1,400 Ib. 
Metals for and temperatures as high as 750 
high temperatures deg. are now being used in power 
and pressures plant boilers and pressures of 900 
Ib. and temperatures above 1,000 
deg. in oil refineries. Recent developments in loco- 
motive design, especially in Europe where fuel consump- 
tion is relatively more important than in the United 
States, have been toward the utilization of the so- 
called super pressures. Three designs of super pres- 
sure locomotives have been built. One of these is the 
Schmidt-Henshel locomotive and the second is a super 
pressure locomotive, built by the Swiss Locomotive 
Works, which generates all the steam at 850 lb. and 
uses a high speed triple expansion engine with gear 
transmission for driving. А third locomotive built by 
J. A. Maffei, Munich, Germany, is now being tested. 
This locomotive is equipped with a Benson boiler which 
generates steam at nearly 3,400 lb. pressure and over 
700 deg. F. 

Developments toward higher boiler pressures have 
also been going steadily forward in this country al- 
though not to the same extent as in Europe. The Dela- 
ware & Hudson has in service its John B. Jervis loco- 
motive which generates steam at 400 Ib. pressure and 
has only recently placed in service a locomotive of 
standard firebox construction which generates steam at 
300 lb. pressure. The Pennsylvania is engaged in the 
design of a 2-10-0 type for 450 lb. pressure. 

American locomotive designers are pursuing a more 
conservative policy than that being followed by engi- 
neers in Europe. The most radical changes in boiler 
design that have been made so far in this country have 
been in the construction of the firebox. Some attention 
has also been given to the development of various mod- 
ifications of boiler construction which will permit more 
satisfactory service, but not to the extent as in Europe. 
Furthermore, the new developments in America have 
not only been with the object of using higher pressures, 
but also to secure better water circulation and to reduce 
corrosion. 

Locomotive designers in America are inclined to favor 
the present general type of locomotive boiler and if 
possible, work to develop it for generating steam at 
higher pressures. There is no doubt, if proper materials 
are developed for use in boiler construction, that the 
present design or modification thereof, can be used for 
considerably higher temperatures and pressures than 
are now being used. The possibilities that such ma- 
terials already exist and are being further developed 
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was brought out by V. T. Malcom, metallurgical en- 
gineer, The Chapman Valve Manufacturing Company, 
Indian Orchard, Mass., at a recent meeting of the New 
York chapter of the American Society for Steel Treat- 
ing. 

He said, “Materials are certainly available for use at 
high temperatures and while there is room for a dif- 
ference of opinion in the matter, this difference can 
hardly be extreme. The more complete recognition of 
the fundamental principles involved and the growing 
accumulation of practical working data, combine the 
truly remarkable properties of metals and alloys in- 
vestigated, making possible for a large number of ор-. 
erations a degree of precision of safety heretofore 
thought impossible. ‘This will in time result in con- 
tinuous accurately controlled operations and the de- 
velopment of new processes not feasible at this time. 
Technical industry and research laboratories are begin- 
ning to understand each other and many of the highest 
hopes of industry are based on the prospect of more 
intimate co-operation. We can not see, therefore, how 
special metals can be of importance in affecting the 
destinies of engineering progress. It is not a difficult 
matter to increase pressures, because they can be taken 
care of in many instances by: simply increasing the 
thickness of the metal. But increases to higher tem- 
peratures must be made more slowly and with greater 
caution. There is no doubt that all of us would like 
to see the ideal metal possessing, as it would have to, 
innumerable contradictory qualities, but we do not be- 
lieve that it is wise to sit down and wait for this metal. 
In our opinion it is far better to proceed with metals 
now available and we believe that contrary to certain 
opinions that progress is still possible with the use of 
existing metals.” 

This statement by Mr. Malcom would seem to justify 
further development of the present type of steam loco- 
motive boiler. As he points out, progress is being made 
in the development of metals to withstand higher tem- 
peratures and pressures. Such being the case, it seems 
.the better part of wisdom to continue this development 
work utilizing the knowledge of the metallurgist and 
the facilities afforded by the research laboratory to ob- 
tain improved materials for boiler construction. This 
knowledge combined with an analytical study of the 
developments of boiler construction that are going on 
both in this country and in Europe, should eventually 
result in the procurement of a boiler able to supply 
steam to the cylinders with maximum economy and ef- 
ficiency, and with a minimum of departure from the 
present type of boiler construction. 


The letter to the editor from a reader, which was 
published on The Reader’s Page of the May, 1927, 
issue of the Railway Mechanical Engineer, asking 
whether or not substituting 

Discussing the wrought iron yokes for cast steel 
car inter- constituted wrong repairs, started 
change rules а very interesting discussion in 
which several other readers have 

taken part. The variety of answers to this question 
revealed a considerable divergence of opinion. In fact, 
some of the arguments were so well presented that 
doubtless many of those who followed this discussion 
wondered if, perhaps, a number of good railroad men 
could not have done well in the practice of law in 
Philadelphia. At any rate, the discussion revealed a 
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Situation or a condition of mind which showed the real 
value of the Arbitration Committee and its work. 


There will always be differences of opinion which 
can only be settled by the rulings of the Arbitration 
Committee. In this particular instance it has seen 
fit to add interpretations 23 and 24 to Rule 17 which 
are published in the new code of rules, effective Jan- 
uary 1, 1928. The question in interpretation 23 reads 
as follows: “In connection with Section (a), Rule 
17, is the substitution of an A.R.A. standard wrought 
iron riveted yoke in replacement of a broken cast steel 
key yoke considered wrong repairs?” The answer by 
the committee reads that "Such substitution impairs 
the strength of the original construction and, therefore, 
constitutes wrong repairs subject to Rule 88; a defect 
card to be issued for labor only in case of the owner's 
responsibility." 

This decision settles the controversy. It agrees sub- 
stantially with the opinion expressed by the editor in the 
July, 1927, issue which was published in reply to a ques- 
tion by Wm. S. Elder, McKee Rocks, Pa. 

Interpretation 24 reads: "In connection with the 
substitution of a wrought iron yoke for a cast steel yoke. 
which is not defective, in case the riveted yoke coupler 
is applied on account of an A. R. A. type D coupler 
being defective, is the repairing line justified in allow- 
ing only scrap credit for the cast steel yoke removed?” 
The answer to this question is, "No." This decision 
also settles one of the controversial points that was 
brought up in the discussion. 


Discussions not only on interchange rules, but on 
subjects such as car loading rules, А. К. A. stand- 
ards and recommended practice, or I. C. C. defects 
are not only of interest but are of considerable value 
to the readers of the Railway Mechanical Engineer. 
On The Reader’s Page of this issue is another ques- 
tion relative to interpretation 25 of Rule 7 of the in- 
terchange rules. This in all probability, is a develop- 
ment of the discussion started last May. Doubt- 
less there are many who believe that they can answer 
this inquiry. Many opportunities are afforded by dis- 
cussing your problems in these columns. You often _ 
bring your problems to the attention of those who can 
be a real help in arriving at a final solution. 


New Books 


BULLETIN OF THE NATIONAL RESEARCH COUNCIL. Compiled by 
Clarence J. West and Ervye L. Risher. 634 in. by 934 in., 
153 pages. Published by The National Research Council of 
The National Academy of Sciences, Washington, D. C. 
Price, $1.00. 


This bulletin is the third edition, revised and enlarged, 
and is published to meet the demand for information 
regarding industrial research laboratories in the United 
States. It contains a list of all laboratories in this coun- 
try about which the compilers were able to obtain in- 
formation; the name and address of the company sup- 
porting the laboratory, and the address of the laboratory 
if different from that of the company ; the name of the 
director of research and the number of engineers on his 
staff, and the chief lines of research work carried on at 
the laboratory. The present revision contains data per- 
taining to 1,000 laboratories, a considerable number of 
which are laboratories maintained by railroads and rail- 
way supply companies. | 


. Proposed high pressure water 
tube boiler 


Greater efficiency and tractive force may be developed with 
boiler designed for 500 lb. pressure 


By Louts A. Rehfuss 


HE passage of years will unquestionably bring a 

wide demand for increased power and efficiency 

in the use of steam locomotives. The staybolted, 
firetube type of boiler with which our present day loco- 
motives are equipped, seems ill adapted to reach into 
these fields. The several types of firetube boilers with 
watertube fireboxes now being tried seem but a transitory 
step towards a distinct change in design, which will 
definitely feature all-watertube boilers, already so 
strongly entrenched in the stationary field. The latter, 
because of the limited diameters of all pressure con- 
taining sections, may be extended for use to any pres- 
sure which the future may demand. 

The first difficulty encountered in designing the pro- 
posed all-watertube locomotive boiler for a pressure of 
500 Ib. was the disposal of the watertubes in the barrel 
section of the boiler. If these tubes are placed longi- 
tudinally and at too low an angle, the degree of overload 
rating to which the boiler could be driven is limited. 
If we arranged these vertically our tubes would become 
too short and the number of joints excessive. By ar- 
ranging the tubes inclined in the manner shown in the 
accompanying drawings these difficulties, we feel, are 
largely overcome. The tubes are kept straight and thus 
easily cleaned and replaced and are sufficiently pitched 
and short enough to stand the high degree of overload 
rating required in locomotive practice. By pitching the 
tubes from the front and rising to the rear, we obtain 
a counter current circulation of water and gases, con- 
sidered so desirable by boiler authorities. This enables 
the water to keep rising into gases of progressively 
higher temperatures, thus aiding the steam formation. 
It also enables the low temperature gases to do more 
work, as they strike the coolest end of the system, 
where the feedwater is introduced at the front end of 


the lower drums, just before these gases pass into the 
smokebox. 


Stress placed on combustion efficiency 


One noteworthy feature of the proposed boiler is the 
emphasizing of combustion efficiency at the expense of 
evaporative efficiency. That over-emphasis has been 
placed in the past on evaporative surface can be readily 
shown. From test data it has been estimated that in a 
normal firetube boiler the flue length could be cut to 
two-thirds its norma] amount without affecting the flue 
evaporation more than nine per cent and the overall 
boiler evaporation (firebox included) more than five 
per cent. It is also claimed that half the flues could be 
plugged up without affecting the flue evaporation more 
than four per cent, which would make the overall boiler 
evaporation loss little more than two per cent. In the 
former case, the draft would be less than normal and 
in the latter much more than normal Actually we 
should be able to cut the total boiler evaporation surface 
by 35 or 40 per cent, and by keeping the draft normal 
by proper sizing of the flue passages, while the gas 


weight remains constant, it is unlikely that the total 
evaporation would be more than three or four per cent 
below that of the ordinary heavily tubed boiler. A de- 
sign which gives a vigorous water circulation would 
tend to eliminate even this small loss by increasing the 
unit surface evaporation. 

If this tube space saved were added to the firebox and 
combustion chamber, it is reasonable to suppose that 
the unburned fuel loss, which reaches 25 per cent to 
30 per cent at full power, would be greatly lessened, 
because the gases would stay in the combustion space 
long enough to burn the floating carbon particles. 
Curves plotted from tests based on coal burned per 
cubic foot of firebox volume, particularly in the case of 
the higher volatile coals, show strikingly the value of 
this additional firebox volume; and in recent stationary 
installations, rates of operation are commonly measured 
in terms of coal burned per cubic foot of firebox volume 
as a contrast to grate area. 

It is evident from an examination of test reports, 
particularly at the higher rates of burning, that com- 
bustion inefficiency is the greatest waste we have in 
locomotive boiler operation, so that design should give it 
the most consideration. The reverse has been the case 
with locomotive boilers to date, partly due to the fact 
that the expansion of heated crown sheets, where the 
latter were made too long, gave trouble from staybolt 
breakage. The proposed design permits the combustion 
chamber to be made as long as desired. 

A further aid to combustion efficiency is the inclined 
tube arrangement rising to the rear. This enables. 
sparks which strike it to be deflected to hot bricks in 


the floor of the combustion chamber where they may be 
consumed. 


Advantage of the air preheater 


To improve the combustion efficiency still more a 
proposed innovation is the air preheater. Test plant 
results have shown that while some oxygen remains in 
the smokebox gases, actually in many cases there is not 
nearly enough to consume the unburned fuel loss at full 
power rates, even had the gases been left in the com- 
bustion chamber long enough for thorough combustion. 
From four to eight per cent of free oxygen is desirable 
in the smokebox gases. When the coal burning rate is 
raised over 100 pounds per square foot of grate per 
hour, many locomotive tests show this oxygen as low as 
two per cent. It is evident that some means for adding 
air to the firebox is desirable, but it should be preheated 
to avoid chilling the gas mixture. The location of this 
preheating air system is not shown, but in place of the 
firebrick in the side walls of the waist section, a cor- 
rugated plate may be used back of the side circulation 
tubes, between which and the cover plate the air may 
pass, driven from the front by the velocity of the engine 
and heated by the heat that would normally strike the 
firebrick. While at first glance this may seem as though 


272008 saquinys uai rnquio) 
рир ходал/у :әштод 


к 

HDS YO! тәріЈпру unig | 

Barodx3 pub ppeuy2pg IS 

ҮҮ :7ЛОЗМУТ?ЭЭРІИ ТОРТЕУ R 
к A E T. SONL YUY vip Jo assnos N 
927259 (8-р) pr e MOYS SMOLLY | E 
Biro == (9279901 „$ IS H 
4J?r£02- (2-0-3) r2Qn1,b Sk. 

мб :YIINYH) NOILSNGNOD P 
€ \ 8- 


k 
f 
\ 


ЕГА 
(әр/галу) BIOLIN aA LIOADAZ 
YLYO 7UN3N324) 


ходәуошс̧ 
jo uol42ec $5047) 


wes^ ^ Dua DIDMJO, КУЛО? 
40 Suinig шоду IN шубу (a) 
JO ploddng 4o42n04g CX YA @ 
аглоду О) O © 
хода ui buimpip 49440 ио Jio Е M E^ e LN duke 
jueuieburuay agn apis әш PIDAS 42/0M OL) ae N MN SEY 
" 17000943 47 & С |\ж---/ОЛП/ШрУд`] 
Й ezz uvolssilupy y уу-|.---- PP d И 
LIEN rar УУ 7 
ppouyaug 2424M But48AQ2 YING ally zm r ЧЫМ” 
2ADIJ Of 224 гр YIN Гор Day saad H Day sadng gf" 
PayjogAngs Jue uo papyaM juror maine TATE CRIT 
PU Re PER jare a Ld сык LE EMEN RNC RSEN, euet neri SY 
2/ Т 7] 70,21 \ T „Obl =, 8g © Sar00f oz aopdr | 
BN x | BUMbIp Jayjo Ut uoYrar дӘГ 00020 04 шошлгушру | 
| “32044917 \ E Spodany uni шоло soy L apis 1397 U0 400g | 
a2bdp люаәу iS 


= ища \ unig ap SAX X. әл ] | 
/-,0£ SUINIG 40 dol 7 y Ay SX 2, 
40€ 44, doj Шо Daj 040, ә Zo 0a UUO PHAY y 2440 
осрин. 409и шә SO III nuuc FS 


69 


70 RAILWAY MECHANICAL ENGINEER 


the hot water in the downflow pipes is robbed of a little 
heat to send back to the firebox, in reality it is more 
than this. The gain comes from the greater addition of 
oxygen at times when most needed, resulting in a higher 
combustion efficiency than could otherwise be obtained. 
This air supply could be controlled by a shutter ar- 
rangement. 

While the evaporative surface has been limited to 
3,000 sq. ft. in the present design, which is only 60 per 
cent to 65 per cent that of a comparable firetube boiler, 
nevertheless because of the rapid water circulation, it is 
felt that the evaporative efficiency will be up to normal. 
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that not only the live coals, but the hot gases themselves 
at high temperature emit a considerable percentage of 
radiant heat, so that radiant heat absorption is not 
limited to surfaces which ‘see’ the fire. This conception 
of radiant heat is comparatively new, but illustrates the 
fact that the evaporative surface lining a long combus- 
tion chamber is not limited to convection contact for its 
heat absorption. 


Double superheater employed 


The superheater proposed is a double one. The high 
pressure of 500 Ib. employed permits the steam to ex- 
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Cross sections through firebox and combustion chamber 


The boiler sections in the drawings show this circulation 
by arrows. The considerable pitch of the inclined tube 
system, setting up a vigorous, countercurrent circula- 
tion, should give a considerably higher unit evaporation 
than is customary in normal firetube practice. The long 
combustion chamber permits a higher percentage of 
radiant heat absorption than usual, so that the barrel 
tubes have relatively less to do. It is a known fact 


haust from the high pressure cylinder at approximately 
200 lb. so that superheating intermediately becomes 
an attractive proposition. In fact, in order to get the 
full thermal benefits of the high pressure proposed, 
this intermediate superheating should be employed. In 
the proposed boiler the left half of the superheater is 
devoted to high pressure superheating, while the right 
side superheats the steam between the high and low 
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pressure stages. In this way the initial temperature of 
the steam is kept well within the 700-deg. temperature 
limit considered advisable. Due to the density of the 
steam, the capacity of the superheater should be ample 
and this very density should increase the heat transfer 
per unit of superheater surface. At 500 Ib. pressure 
one pound of saturated steam has a volume of only 
0.90 cu. ft. and a temperature of 470 deg. F., compared 
to 214 cu. ft. and 388 deg. Е. for 200 lb. pressure 
steam. The smokebox arrangements for this compound 
superheating are indicated on the drawing. 

It will be noticed from the print that the water line 
is Shown below the bottom of the upper headers of the 
indined tube system. This is an advantage, however. 
Where tubes enter a water drum considerably below the 
water line, the weight of water above causes the steam 
formation to become intermittent and explosive at high 
rates of firing. Experiment has shown on the other 
hand, that where watertubes deliver above the water 
line, the steam formation causes a syphon-like action, 
which only becomes stronger and more continuous the 
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hence collect the moisture, which tend to protect them 
from the hot gases with which they come in contact. 

The construction of the proposed boiler with drums 
on the four corners of square cross section, makes it 
easy to brace by any strap construction desired. This 
detail has been omitted from the drawings in order not 
to destroy their clarity. | 

The overall weight of the boiler is somewhat large, 
but the lesser water weight carried as compared to a 
firetube boiler partially overcomes this objection. The 
weight of the proposed boiler, for 500 lb. pressure, in- 
cluding firebrick linings and various cover plates, but 
exclusive of superheater grates, lagging and jacket, is 
approximately 135,000 lb. empty and 162,000 Ib. 
loaded with water to the water line. A 200 lb. pres- 
sure firetube boiler of about similar power would weigh 
around 105,000 Ib. empty and 155,000 Ib. loaded with 
water to the water line. The boiler is designed for ap- 
proximately 4,000 cylinder horsepower. 

The first cost of a ncrmal boiler is only about one- 
third the cost of a locomotive as a whole, so that the 
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higher the fires are forced. Thus a wide variation in 
the water line is permissible in the proposed design, 
taking care of unusual steam demands; and any over- 
heating of the tubes at unusually low water levels is 
kept within safety bounds by the stronger syphon action 
that occurs at such times. The main steam drums re- 
ceive only secondary heat from the fire, so that they 
are in no danger of overheating. This is also true of 
the inclined tube headers. 

The steam by-pass or collection pipe is provided to 
take care of steam collection in the forward portion of 
the upper side drums when the water levels run too high 
or when surges of water in starting or on hills cause 
temporarily high water levels in part of the system. 

_ Dry steam is assured by the fact that the main por- 
tion of the dry pipes is at a lower level than the steam 
entrance into the superheater header. The dry pipes 


boiler first cost might be increased considerably without 
increasing the locomotive first cost, unreasonably. This 
would be justified if thereby sufficient savings їп opera- 
tion and maintenance cost could be attained, or if the 
ton-mile costs could be reduced through the building of 
more powerful locomotive units. 


Advantages of proposed boiler 


To recapitulate, the expected advantages of the pro- 
posed boiler are: 

1. High pressure—The drawings are made for a 
500 Ib. per sq. in. pressure boiler, but the general de- 
sign, because of the limited diameter of all sections, 
could with limited changes be readily employed for ex- 
tension to 1,000 Ib. or whatever the future might de- 
mand. Aside from the thermal efficiency involved, the 
fact that such steam occupies such small volumes per- 
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mits the use of greater power within limited cylinder 
diameters than has heretofore been possible. 


2. Superior combustion ecfficiency—particularly at 
higher rates of firing. This makes it possible to couple 
large grate areas with higher rates of burning and thus 
secure higher powers than have been customary in the 
past. 

This superior combustion efficiency is obtained by: 
(a) A long, open flameway, w ith a design w hich 
permits the combustion chamber to be made 

any length desired. 


(b). Inclined tube arrangement as an aid to de- 
flecting sparks, causing them to fall on hot 
bricks where they may be consumed. 

(c) Use of preheated air, if desired. 


3. Superior circulation, which materially overcomes 
the handicap to evaporative efficiency occasioned by a 
comparatively small amount of evaporative surface. 


This also lessens the scaling effect of bad waters and re- 


duces priming. - 


4. Quick steaming—It should be possible in a water- 
tube boiler of this type to raise steam from cold water 
in half the time it takes with the ordinary firetube boiler. 


5. Compound superheating—This is made advan- 
tageous because of the high pressure employed. 


6. Safety from crown or other extensive explosions. 


7. Steam capacity—With steam at 0.90 cu. ft. per 
pound, it is possible to store 2.4 times the weight of 
steam in the same space compared to 200 lb. pressure 
steam. Measured in actual volumes the proposed boiler 
has but 60 per cent of the steam capacity and water 
cápacity of a comparable firetube boiler. Actually the 
steam storage capacity measured in terms of weight is 
about 45 per cent. greater than that of a 200 Ib. pressure 
locomotive. In terms of power it is about twice as 
great. Owing to the syphon action of the tubes and the 
absence of crown sheet, a wide variation in water line 

lay occur without serious danger to the boiler. 
|8. Maintenance—Objection to the number of joints 
td be kept tight is counterbalanced by the fact that there 

e no staybolts to maintain except in the backhead. 
ie these might be eliminated by employing circular 
waterlegs for the back connection between top drums and 
water-space frames, but such waterlegs should be large 
enough to permit a generous circulation at the back. 


Welding of joints 


The judicious use of electric welding should take care 
of most of the joints in the actual construction. Take 
the header connections to the drums, for example. As 
finally assembled and welded before tubes are installed, 
these headers make a permanent connection to the 
drums almost as solid as a casting. They should require 
no maintenance. The lower drums made from hy- 
draulic pipe or steel castings may be machined on the 
ends a tritle larger than the bore they enter and either 
forced on under hydraulic pressure or shrunk on. Ser- 
rations or grooves in the tube hole entrances permit the 
smaller tubes to be tightly rolled, as well as increase 
the holding power three-fold over smooth bores. They 
should then be flared and welded through the hand- 
holes. 


The removable cover over the top of the inclined 
tube system enables the tubes to be readily examined, 
and these tubes can be thoroughly scaled without re- 
moval, a valuable asset in bad water districts. Being 
straight they can be readily replaced without disturbing 
any section of the boiler. 
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Heat available for steam generation 


‘Let us assume by way of comparison a 200 Ib. pres- 
sure firetube locomotive boiler of normal design, equal 
grate area, and approximately equal overall dimensions. 
At normal full power, and a grate area of 92 sq. ft., 
such a boiler would burn 120 Ib. of coal per sq. ft. of 
grate per hour, or 11,000 Ib. in all. With this coal rate, 
test plant results would indicate the following log: 

| Per cent 
(a) Heat utilized in evaporation 
(b) Loss in unburnt fuel 


(с) Loss in smokebox gases 
(d) Loss in radiation, etc. 


In the proposed high pressure watertube boiler, while 
the net results should be somewhat better, it is not antic- 
ipated that it would be materially so, due to all smoke- 
box gas losses. The more limited amount of evapora- 
tive surface in the proposed watertube design, as well as 
the higher temperatures of the high pressure steam, 
would cause the smokebox gases to leave at higher 
temperatures. These losses, however, would be greatly 
minimized by the vigorous water circulation (which 


-would increase the unit tube evaporation), by appropri- 


ate baffling (which would increase the gas velocity and 
length of gas travel), and finally by the superheating of 
heated steam temperatures within normal limits. Con- 
sidering all of these factors within the light of the data 
made available by test plant results, the indication is 
that this loss in smokebox gases for the proposed water- 
tube design should be placed at 16 per cent. 

On the other hand, the design of this boiler is particu- 
larly built around an improved combustion efficiency, 
provision being made for an exceptionally long flame 
travel, as well as the use of preheated air. It is thought 
reasonable to estimate the unburnt fuel loss at not over 


20 per cent. The heat log of the watertube boiler then 
becomes: 
Per cent 
(a) Heat utlized in evaporation .......................... 60 
(b) Loss in unburnt fuel ............. 20 
(c) Loss in smokebox gases 16 
(d) Radiation and other losses ..,........................ 4 


Assuming coal at 13,500 B.t.u. per pound, we then 
have available for steam generation in the two boilers: 


Watertube: 


11,000 X .60 X 13,500 = 89,200,000 B.t.u. per hour 
Firetube: = 


11,000 X .585 X 13.500 87,000,000 B.t.u. pet hour 


Steam generation 


The particular advantage of high pressure steam lies 
in the fact that as the pressure goes up, the heat of 
vaporization, or non-productive heat, decreases, so that 
the total heat contents of a pound of steam at 500 Ib. 
pressure is virtually the same as steam at 200 lb. This 
is true of saturated steam, although in the superheating 
of the steam the specific heat is greater for higher pres- 
sure steam. 

The heat required to form a pound of superheated 
steam in the two cases is as follows: 


500 Ib. 200 Ib. 
Watertube — Firetube 
Heat for saturated steam (above water at 60 deg.) 1,172 1, 
Initial superheating 
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1,352 B.t.u. 1,304 B.t.u. 


Secondary superheating 


Assuming that a feedwater heater introduces 125 
B.t.u. from exhaust steam sources, the net heat re- 
quired from the fire to form a pound of steam in the 
two cases becomes respectively 1,227 and 1,179 B.t.u. 
The resultant steam formed per hour becomes, water- 
tube, 72,700 Ib.; firetube, 73,800 Ib. or practically the 
same. It is evident from the foregoing that no sub- 
stantial increase is expected in the amount of steam 
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formation from the design of the watertube boiler. 
While improved combustion and improved circulation 
increases the amount of evaporation, this is offset by 
higher temperatures in the smokebox gases. To attempt 
to absorb this heat by the use of economizers and added 
evaporative surface simply means increasing the weight, 
cost, and size of the boiler considerably for the sake of 
a small increase in boiler efficiency, which is not justified 
when the low heating efficiency of smokebox gases is 
considered. 

The real gain in the proposed design lies in the 
very much improved water rate made possible by the 
high pressure, aided by compound superheating. Com- 
pound superheating in its turn is made possible by the 
small volumes which steam occupies at high pressures, 
and would not be advisable for low pressures. 

In the case of a modern firetube locomotive working 
at 200 Ib. pressure the water rate would vary from 16 
to 22 lb. of steam per i.hp-hr. Let us for the sake of 
our calculation, assume this at 17.5 lb., which would 
be very good. 

Now theoretically an increase in pressure from 200 Ib. 
to 500 Ib. will give a gain of 3 per cent in power. 
Practically, due to the inability to obtain the full ex- 
pansion ratios required, as well as to higher condensa- 
tion losses, it is not feasible to realize all of this gain. 
However, by the use of two-stage expansion and inter- 
mediate as well as initial superheating, it should be 
possible in the 500 lb. pressure watertube design to 
lower the water rate to a figure between 13 and 15 Ib. 
per ihp. hour. This is borne out by test plant results 
realized with a 350 Ib. watertube locomotive firebox 
boiler. 

Assuming a water rate of 14 Ib. for the high pressure 
watertube design and 17.5 lb. for the 200 Ib. firetube 
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boiler, the probable power output of the two designs 
becomes (inclusive of auxiliaries) : 


72,700 


Watertube: (500 Ib.) 


= 5,190 i.hp. 


73,800 


Firetube: (200 1b.) 


== 4,220 i.hp. 


The corresponding coal rate for the case in hand, at 
120 Ib. of coal per sq. ft. of grate per hour becomes: 


000 

Watertube: 190 = 2.12 Ib. of coal per i.hp.-hr. 
11,000 

Firetube: = 2.61 Ib. of coal per i.hp.-hr. 
4,220 


The watertube high pressure design then would show 
a gain in power of 23 per cent and a gain in coal econo- 
my of 1875 per cent. Figuring a five per cent increase 
in the weight of the water-filled boiler in the case of the 
watertube design, we would have a gain in power per 
pound of weight of 17 per cent. The reduction of this 
weight factor by refinements in design would be the 
measure of further gains in power. By the use of a 
tubular backhead in place of the staybolted head shown 
in the drawings, by the use of preheating tubes in the 
side walls in place of much of the firebrick, and by the 
elimination of other excess weight, this weight factor 
could be gradually lowered. 

The use of high pressure also permits the use of 
smaller cylinders which, compounded, makes attractive 
the development of multi-cylinder design, resulting in a 
more uniform torque action and a consequent reduction 
in required adhesive weight. 

The advantage of a high pressure design lies as much 
in the opportunities it affords for increased power with- 
in given dimensional-limitations as it does in the possi- 
bility of greater coal economy. Which of these two 
would be most important, would vary with each case. 


Bureau of locomotive inspection 


annual 


report 


Substantial decrease is reported in the number of 
locomotives found defective 


ing June 30, 1927 of A. G. Pack, chief inspector 
of the Bureau of Locomotive Inspection to the 
Interstate Commerce Commission, highly commends 
those railroads who have applied low water alarms to 
locomotives for the contribution they have made to 
safety. As in previous reports, Mr. Pack has renewed 
his recommendations that the application of power 
grate shakers, horizontal hand holds, stirrups on cabs, 
and water columns with a water glass and gage cocks 
attached, and an additional water glass located on the 
left side of the boiler backhead, be made a requirement 
of the rules. . 
He has again stressed the need for giving closer at- 
tention to defects, the repairs of which are frequently 
considered unimportant. During the fiscal year ending 
June 30, 1927, 31 per cent of the locomotives inspect- 
ed were found with defects or errors in inspection that 
should have been corrected before being placed in serv- 
ice. This, however, is a decrease of nine per cent 
from 1926 and is the best record that has been attained 
by the railroads since 1923. The percentage of loco- 


, | “НЕ sixteenth annual report for the fiscal year end- 


motives inspected and found defective was 40 per cent 
in 1926, 46 in 1925, 53 in 1924 and 65 in 1923. This 
report also showed the lowest number of locomotives 


Fiscal Years Ended June 30th. 
6 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 /927 1928 


Chart showing the relation of defective locomotives to acci- 
dents and casualties resulting from locomotive failures 
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ordered out of service since 1923; a total of 2,539 being 
ordered out in 1927 as compared with 3,281 in 1926 
and 7,075 in 1923. The report shows a decrease of 
14.9 per cent in the number of accidents as compared 
with the previous year and a decrease in the number 
of injuries during the year of 21.6 per cent, but there 
is an increase of 27.3 per cent in the number of persons 
killed. The decrease in the total number of accidents 
reflects in a large measure the results of the substantial 
decrease in the percentage of locomotives found defec- 
tive by the federal inspectors. 

Defective squirt hoses were the cause of the great- 
est number of accidents during the year covered by the 
report. The 33 accidents reported as due to this cause, 
however, show a considerable improvement over the 
number of accidents accountable to the same defect in 


Top—Two driving wheel tires that failed after the flanges 

had been trimmed with a cutting torch; Bottom— Cracks 
developed in a forged steel engine truck wheel due to 
the use of a cutting torch to burn the hole in the plate. 


the report made in 1926, which was 51. Thirty acci- 
dents were due to defective reversing gears, 29 to de- 
fective grate shakers, 25 to defective brakes and brake 
rigging, 23 to defective flues and 22 to defective valve 
gears, eccentrics and rods. Nineteen accidents were 
due to crown sheet failures caused by low water and 
12 accidents were due to defective water glasses and 
water glass fittings. Fifteen accidents were also caused 
by defective couplers. 

The following is an abstract of Mr. Pack's report. 


The chief inspector's report 


Boiler explosions caused by crown-sheet failures con- 
tinue to be the most prolific source of serious and fatal 
accidents with which we have to deal, 607 per cent of 
the fatalities during the year being attributed to this 
cause. There was a decrease of 48.7 per cent in the 
number of crown-sheet failures, but the average num- 
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ber of fatalities per accident increased, resulting in 


the same number of fatalities from this cause as oc- 
curred in the previous year. The fatalities per acci- 
dent may be expected to increase with the increasing 
size of locomotives and the higher pressure carried in 
the boilers of modern locomotives. Our investigations 
indicate that material reduction in this class of accident 
and resulting casualties can be accomplished only by 


Number of steam locomotives reported, inspected, found 
defective, and ordered from service 
Parts defective, inoperative or missing, 


or in violation of rules 1927 1926 1925 1924 
Air compressors ......e nen 1,679 2,151 1,574 1,221 
Areh- tubeg саса асе (roro gray 127 204 198 272 
Ash pans or mechanism .............. 192 211 216 257 
AXES" cies ears tud vov ала Аа а 13 8 14 19 
Blow-off cocks ............. eese 650 280 825 965 
Boiler CHECKS + аала еа 1,043 1,200 991 1,329 
Beer shell. осаду token rom 1,422 1.888 1,597 2,103 


Brake equipment ................... 6,572 7,062 6,497 6,920 
Cabs or cab windows . г $ 
Cab aprons or decks 


Саб” cards, sas cepacia sapa 696 665 758 
Coupling or uncoupling devices ...... 289 394 447 398 
Crossheads, guides, pistons, or piston 

rode уызы ote vi du va 2,602 3,018 2,922 3,577 
Crown bolts .. 235 334 28 418 


Cvlinders, saddles, or s'eam chest 
Cylinder cocks or rigging ..... 


Domes or dome caps ........ 1 388 463 371 494 
Draft gear :... 056 . 2,037 2,634 2,283 1,981 
DW ДЕЙТ. EE henon reo oe авиа 2,210 3,140 3,273 4,160 
Driving boxes, shoes, wedges, pedestals, 

OF DEACON... Sivas dee О энҗе 2,710 3,342 3,241 3,722 
Fire-boX sheets... esce edd v htl 796 1,129 1,152 1,471 
BUCS оне fot nus eere eee 465 556 524 698 
Frames, tailpieces, or braces, locomotive 1,682 1,973 2,036 2,580 
Frames, tender .,...4.« ке eeshessiesi 264 373 391 414 
Gages or gage fittings, air .......... 721 886 694 626 
Gages or gage fittings, steam ........ 1,425 2,038 1,809 2,026 
Gage. coeks еен vesica 2,024 3,068 3,081 3,835 
Grate: апаке vore rer yes 613 720 832 1,006 
HandholdS. еза» evo nares n ve 2,285 3,100 2,831 2,241 
Injectors, inoperative ............... 84 78 70 94 
Injectors and connections ........... 7,188 8,303 8,064 9,985 
Inspections or tests not made as re- 

quired: «а>», re Te bt ee 8,889 10,646 10,436 9,740 
Lateral motion: 2,242.44: айалы. 673 758 659 939 
Lights, cab or classification ......... 107 106 86 72 
Lights, “headlights: ге 835 946 928 904 
Lubricator. or shields. |... eene 746 883 704 565 
Mod nh vetus улага 1,073 1,458 1.384 1,901 
Packing йс. ҖЕ КУЛК eode ite Do 1,851 2,772 2761 3,304 
Packing, piston rod and valve stem.... 2,214 2,489 2,411 3,187 
Pilot or pilot beams ................ 507 638 832 967 
E E M U ETTI S ET A TOS 740 1,087 849 1,026 
Reversihg Geary оаа ааай 1,247 1,539 1,274 1,217 

ods. main or side, crank pins or 

COUME RRR RCE PURE a y n P ESSE 5,137 5,683 4,813 6,507 
ңе ы iro dece SAT Ew cere e 212 270 234 188 
Bandéry «o онаа Sasa adele ана ез 1,268 1,769 2.004 1,806 
Springs or spring rigging ........... 5,956 6,826 5,532 6,335 
Squirt "hole: S555 2s vie rl Mateos d 644 975 1,008 1,221 
Stay bolts оао а 631 905 741 916 
Stay bolts; broken хаил оза, 2,373 3.582 3,745 5,320 
Steam, pipes. ъалаа 1,308 1.587 1,590 2,305 
SHAB Valves Io cece oe nhe Да ЫЗ 774 962 869 981 
Stepa ЖОРА АЛИК e. 2,440 3,227 2,867 2,829 


Tanks or tank valves А " 
Telltale holes ............. Р 377 487 451 620 
Throttle or throttle rigging è 

Trucks, engine or trailing А 3 
Trucks, tender ......... 4,114 4.929 5,372 5,977 
Valve motion 
Washout plugs .. 
Water bars or combustion flues 


Water glass, fittings, or shields . Я 7 
Wheels .iuecssssss rniosan Eas rSn Ia 2,119 2,243 2,148 2,996 


Miscellaneous—Signal appliances, badge 
plates, brakes (hand) ............. 1,486 1,702 1,510 1,342 
Total number of defects.......... 112,008 136,973 129,239 146,121 
Locomotives reported ............... 67.835 69,173 70,361 70,683 
Locomotives inspected .............. 97,227 90,475 72.279 67,507 
Locomotives defective .............. 29,995 36,354 32,989 36,098 
Percentage inspected found defective... 31 40 46 53 
Locomotives ordered out of service.... 2,539 3,281 3,637 5,764 


proper location and maintenance of water-level indi- 
cating appliances that will accurately register the water 
level in the boiler under all. conditions of service, the 
use of the safest practicable fire box construction, es- 
pecially within the area which may be exposed to over- 
heating due to low water, and the application of a de- 
vice that will give an audible alarm when the water 
level approaches the danger point. 

In my fifteenth annual report attention was called 
to the danger resulting from the use of reduced body 
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staybolts having telltale holes which do not extend in- 
to the reduced section at least $$ in. Failure of this 
type of bolt usually occurs at or close to the fillet join- 
ing the body of the bolt and the enlarged ends. Tell- 
tale holes which do not extend into the bolts to or be- 
yond the usual point of breakage can not perform the 
function for which they are intended and mislead in- 
spectors who depend upon the telltale holes as a check 
of the results of the hammer test. 

When applying reduced body staybolts, great care 
should be exercised to see that the bolts are of proper 
length so that the threads on the bolts engage the 
threads in the sheets for the full thickness of the sheets. 
It the bolts are too long, a full bearing for the threads 


This main rod broke while the locomotive was hauling a 
passenger train at an estimated speed of from 
35 to 40 m.p.h. 


is not obtained in each sheet and part of the bolt will 
blow out when breakage occurs, usually with fatal re- 
sults. 

One hundred and forty-six applications were filed 
for extension of time for removal of flues, as provided 
in Rule 10. Our investigations disclosed that in eight 
of these cases the condition of the locomotives was 
such that no extension could properly be granted. 
Eleven were in such condition that the full extensions 
requested could not be authorized, but extensions for 
shorter periods of time were allowed. Twenty exten- 
sions were granted after defects disclosed Ьу our in- 

* 
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vestigations had been repaired. Eleven applications 
were canceled for various reasons. Ninety-six appli- 
cations were granted for the full period requested. 

In my former reports recommendations were made, 
in accordance with Section 7 of the act, as amended, 
for the application of automatic fire doors, power re- 
verse gears, power grate shakers, horizontal handholds, 
stirrups on cabs, and water columns with water glass 
and gage cocks attached with an additional water glass 


Laminated drawbar which had been overheated and had ap- 
parently been cracked through the end of the 
eye for some time—Drawbar and pins 
were overdue for inspection 


located on the left side or boiler back head, and rea- 
sons given therefor. While many of the carriers have 
recognized the value of these appliances and consider- 
able progress has been made in the application thereof, 
the installations are not progressing as fast as could 
be desired to obtain the maximum degree of safety; 
therefore the recommendations are respectfully, renew- 
ed and should be made a requirement of the rules. 

Reference was made in my last annual report to the 
application of audible low-water alarms by many of the 
carriers in an effort to reduce the number of explo- 
sions caused by low water. А number of such devices 
have been developed, some of which appear to have 
proved themselves reliable from the viewpoint of the 
users. 

A large percentage of the fatalities and many 
serious injuties would be prevented by the use of de- 
pendable low-water alarms, and the carriers who have 
applied these devices and those who assist in their fur- 
ther use and development are to be highly commended 
for the contribution to safety. 

* 


The Denver & Rio Grande Western 32 piece shopmen’s band was organized two years ago and is supported by the shop 
force through their organization, The Association of Mechanical Crafts, Helpers and Apprentices—The band, in addi- 
tion to playing for civic entertainments and radio broadcasting, plays three times a week at the Burnham shops 
during the lunch period 
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A 4-8-4 type built by the American Locomotive Company for the Delaware, Lackawanna & Western 


Locomotive and motor car orders 
in 1927 


Year’s orders show trend toward higher steam pressures 
and increased use of auxiliaries 


NLY 734 locomotives were ordered for domestic 

service in the United States in 1927, as com- 

pared with 1,301 ordered in 1926. Orders for 
locomotives placed by railroads in Canada with builders 
in that country, nearly equaled those of a year ago, 1927 
seeing 58 ordered as against 61 in 1926. Only in three 
instances since 1920, have Canadian orders exceeded 
those placed last year, these being orders for 68 placed 
in 1922, for 82 in 1923 and for 71 in 1924. On the 
other hand it will be noted from the chart that the de- 


Table I—Orders for locomotives since 1918 


Domestic Canadian Export Total 
209 2,086 4,888 
58 989 1,170 
189 718 2,905 
35 546 820 
68 131 2,799 
82 116 2,142 
71 142 1,626 
10 209 1,274 
61 180 1,542 
58 54 846 


cline in locomotives ordered last year in the United 
States was one of the lowest points reached in 27 years, 
there being only two lower points; namely, in 1921 when 
239 locomotives were ordered and again in 1919 when 
only 214 were ordered. Locomotives ordered for use in 
foreign countries totaled only 54, less than a third of 
the number ordered in 1926. This figure together with 


the 734 ordered for service in the United States and the 
58 for service in Canada, make a grand total of 846 
locomotives ordered from builders in the two coun- 
tries during 1927, according to figures compiled and 
published in the January 7, 1928, issue of the Railway 
Age. 


Table I shows the number of locomotives ordered each 
year beginning with 1918 from locomotive builders in the 
United States and Canada. Table II shows the types of 
locomotives ordered in 1927. The same information for 
1926 was shown in a similar table which was included in 
an article reviewing the locomotive and motor car orders 
for that year, which was published in the February, 1927, 
issue of the Railway Mechanical Engineer, page 85. In 
1926, the preponderance of orders for switch engines was 
about even between the 0-6-0 and 0-8-0 types, there being 


Table II—Types of locomotives ordered in 1927 


Type Railroad Industrial Export Total 
0-4- 5 d 5 3 13 
0-6- 46 10 0 56 
0-8- 179 1 0 179 
0-1 4 0 0 4 
2-6- 4 0 4 8 
2-6- 0 2 1 3 
2-8- 9 0 4 13 
2-8- 71 3 15 89 
2-8- 82 0 0 82 
2-10- 10 0 0 10 
2-10- 17 1 0 18 
2-10- 47 0 0 47 
Mallet: 4: ebur aga 32 3 4 39 
4-4-0 " 0 0 2 
4-6-0 . 0 1 0 1 
4-6-2 49 о 3 52 
4-6-4 59 0 0 59 
4-8-0 0 0 10 10 
4-8-2 30 0 10 40 
4-8-4 61 0 0 62 
4-10-2 10 0 0 10 
Geated вА OUS. 0 17 0 17 
Miscellaneous „ужук уыз 26 6 0 32 
743 49 54 846 


123 and 121 ordered respectively. The year 1927, how- 
ever, shows a considerably larger proportion of 0-8-0 
types there being 178 of them ordered as compared with 
only 46 of the six-wheel type. 
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Chart showing the locomotive orders, 1901 to 1927 
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Extensive use of the four-wheel trailer truck 


Comparison of the orders placed in 1927 by the rail- 
roads for 2-8-2 and 2-8-4 types, 2-10-2 and 2-10-4 types, 
46-2 and 4-6-4, and 4-8-2 and 4-8-4 types shows an in- 
teresting trend toward the more extended use of the 
four-wheel trailer truck. This development is, undoubt- 
edly, the feature of the year’s orders and is indicative of 
the effort that is being made by both the railroads and 
builders to secure better boiler proportions and larger 
boiler capacity. The accomplishment of this objective 
means more horsepower and more horsepower means the 
maintenance of existing schedules with heavier trains in 
passenger service and the hauling of heavier trains or 


Table III—Orders for locomotives having two-wheel engine 
trucks and four-wheel trailer trucks 


Road Type No. Weight,  Tractive 

Ib. force, lb. 

Brston & Maine ы ырысына КЕЗ ee 2-8-4 20 385.000 69.400 
Chicago & North Western ......- 2-8-4 12 395,000 67.200 
Chicago, Burlington & Quincy.... 2-10-4 12 512,110 90,000 
ОСИРИП ИА . 2-8-4 25 443,000 71,000 
2-8-4 25 457,500 72.000 

Texas & Pacific ................. 2-10-4 35 448,000 84,600 


increases in speed, or combinations of both of these 
features in the case of freight service. 

Of the 1,301 locomotives ordered in 1926, only 107 had 
four-wheel trailer trucks. Of the 107 locomotives, 70 
were 2-8-4 types, 15 were 4-6-4 and 22 were 4-8-4 types. 
No five-coupled locomotives with four-wheel trailers 
were ordered in 1926. The Texas & Pacific, however, 
ordered 35 locomotives of the 2-10-4 type last year which 
makes a total of 45 locomotives of that type ordered by 
that road since 1924, The Chicago, Burlington & Quincy 
also ordered 12 2-10-4 type locomotives in 1927, for use 
in freight service, (See Table III.) 


Table IV—Orders for locomotives having four-wheel engine 
trucks and four-wheel trailer trucks 


Koad Type No. Weight, Tractive 

Ib. force, Ib. 

Canadian National ead scrasa teara 4-R-4 40 385.590 56,800 

Delaware, Lackawanna & Western. 4-8-4 5 421,000 64,500 
Grand Trunk Western............ 4-8-4 12 400,000 

Michigan Central ................ 4-6-4 10 343,000 42,300 

New York Ссешга|............... 4-6-4 24 348.500 42.300 

4-6-4 20 346,500 42,300 

4-6-4 5 349,500 42,300 

4-8-4 4. 225,000 41,000 


Toledo, Peoria & Western........ 


A total of 249 locomotives having four-wheel trailer 
trucks are shown in Tables III and IV. This is 33.5 
per cent of the total number of locomotives ordered by 
the railroads in 1927. Of the 129 locomotives listed in 
Table III having two-wheel engine and four-wheel tailer 
trucks, 47 are of the 2-10-4 type and 82 of the 2-8-4 type. 
Table IV includes 121 locomotives, of which 59 are 4-6-4 
types and 62 are 4-8-4. 

The locomotive orders listed in Table III are primarily 
for freight service and those listed in Table IV are for 
passenger service. The four-wheel engine truck is still 
a distinguishing feature of the passenger locomotive. 
However, the 2-8-4 types ordered by the Boston & Maine 
and the 4-8-4 type locomotives ordered by the Canadian 
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National, are for use in both freight and passenger 
service. The past few years have seen more railroads 
ordering locomotives that can be used in both services. 
This is due primarily to two developments; namely, the 
demand for faster freight train speeds, which in many 
cases approach passenger train schedules, and the de- 
velopment of the booster. 


Tender and trailer-truck boosters 


The majority of the locomotives in Tables III and IV 
are equipped with boosters. The tendency toward the 
use of the booster with the four-wheel trailing truck has 
been quite marked and in some instances where the 
boosters were not actually applied at the time the loco- 
motives were built, provision has been made in the design 
of the trailer to permit their application later. The 
booster, providing additional tractive force when starting, 
permits the application of driving wheels of larger 
diameter than ordinarily used under freight locomotives. 


Table VI—Orders for rail motor cars and trailers 


1922 1923 1924 1925 1926 1927 

For service in the United States 51 `77 120 149 142 180 
For service їп Canada......... 7 3 12 7 4 9 
For export ssc cee eee ode wees 1 22 - 34 32 12 
Total 59 102 132 190 178 201 
Motor cars 50 93 112 171 161 176 
Trailers > 9 9 20 19 17 25 


The Canadian National 4-8-4 type locomotives built for 
both freight and passenger service have 73-in. diameter 
drivers. They develop a tractive force of 56,800 lb. 
Boosters have not been applied to these locomotives al- 
though the trailer truck has been designed to permit their 
application. Application of boosters to these locomotives 
will provide about 10,000 Ib. additional tractive force at 
starting and give them a total tractive force .rating of 
approximately 66,800 Ib. This total compares quite 
favorably to 2-8-0, 2-8-2 and 2-8-4 type locomotives 
having 63-in. drivers but not equipped with boosters. 
The increasing demands of terminal and hump yard 
service have induced a number of railroads to apply 
tender boosters or auxiliary locomotives to their switch 
engines. Both the Norfolk & Western and the Missouri 
Pacific had the tender trucks of one or more locomotives 


Table VII—Comparison of rail motor car weights, U. S. and 


Canada 

Weights 1925 1926 1927 
25,000 Ib. and ипфег............................ 6 7 e 
Over 25,000 1b. to and including 50,000 ]b........ 19 7 2 
Over 50.000 lb. to and including 75,000 lh........ 74 2 4 
Over 75,000 Ib. to and including 100,000 Ib....... 27 79 29 
Over 100.000 Ib... ccc cece nnt 9 29 103 
Unclassified: vine rer eee ead cca dea sio vas ds E 26 


used in hump yard service removed and replaced with 
auxiliary locomotives to permit the utilization of the 
maximum proportion of the combined weight of the loco- 
motive and tender for adhesion, in service where the slow 
speed does not ordinarily heavily tax the capacity of the 
boiler. The four 0-10-0 type locomotives ordered by the 


Table V—Orders placed in 1927 for oil-electric, Diesel, or gasoline locomotives 


Purchaser 
Wheel 
No. arrangement Type. 
Alaska ш. ae Pe e | — US Gasoline 
American Rolling Mill Co...... | — use. Oil- Electric 
Anaconda Copper Mining Co.... 1 0-4-0 Oil-Electric 
Boston & Maine............... 1 4-8-4 Diesel 
Chicago & North Western ot Oil-Electric 
Erie ан eds AY 2 0-4-4-0 Oil-Electric 
Live Poultry Transit Co.. їч. Me Gasoline 
Long Island ............ 1 0-8-0 Oil-Electric 
1 0-8-0 Oil- Electric 
N. Y., М.Н. & Hartford....... | —— ves Oil-Electric 
Reading Company ............. Y © Lx Oil-Electric 
Union Carbide Со.............. lI: —— — mS Oil-Electric 


А Cylinders, Builders 

А Tractive No., dia. 
Weight force and stroke 
48,000 ..... nee Plymouth 
120.000 wa...  ..... Ingersoll Rand.Amer.-Gen. Elec. 
42,0007 zw. eraai Westinghouse-Baldwin 
314.000 50,000 6 Krupp (Ger.) 
120,000 © ..... Ingersoll Rand-Amer.-Gen. Elec. 
130-000 40.000 Ingersoll Rand-Amer.-Gen. Elec 
200,000 60,000 Ingersoll Rand-Amer.-Gen. Elec 
200,000 60,000 Westinghouse- Baldwin 
40,000 . ..... ,Fate- Root-Heath 
Seeder, -' А Ingersoll Rand-Amer..Gen. Elec. 
120.000 ..... Ingersoll Rand-Amer.-Gen. Elec. 
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Duluth, Missabe & Northern in July, 1927, and delivered 
in December and January, are equipped with tender 
boosters, as well as a number of other switching loco- 
motives built for railroads and industrial concerns, such 
as the Oliver Iron Mining Company, that operate ex- 
tensive trackage. 


Other trends in design 


The past year has shown a trend toward higher steam 
pressures in locomotive boilers. Auxiliaries are being 
operated with superheated steam. Enlarged grate areas 
and greater firebox volumes are being used in increasing 
numbers, as are also feedwater heaters and exhaust steam 
injectors. The recent trend toward intensive capacity 
development in single-unit coupled wheelbase, has left 
comparatively little field for the compound articulated 
locomotive with its excessively large low pressure 


Table VIII—Power plant capacity of rail motor cars in the 
United States and Canada 


Horsepower 1925 1926 1927 
100 or less... аьаа ele rr PH TS 13 14 2 
Over 100 to and including 5 7 
Over 125 to and including 9 te 
Over 150 to and including 20 1 
Over 175 to and including 49 3 3 
Over 200 to and including 36 65 43 
Over 250 to and including Я 55.910, 26 76 
Over 300 ..................... 3 es 2 10 . 16 
Unclassified ........ eee a ar 24 


cylinders and higher back pressure horsepower and its 
difficult working stresses at other than low speeds. 

The substitution of simple for the compound cylinders 
in the articulated wheelbase, however, has given the 
articulated type a new lease of life. The Denver & Rio 
Grande Western bought ten four-cylinder, simple ar- 
ticulated 2-8-8-2 type locomotives which were described 
in the October, 1927, Railway Mechanical Engineer. An- 
other order for articulated types were four of the 2-8-8-2 
type for the Southern. -This type of locomotive con- 


Table IX—Number, type and weight of rail motor cars 
ordered in 1926 for service in the United States and Canada 


No. 
Builder Type of motor Horse- Nominal 

power plant cars power weight, lb. 
American Car & Foundry... Gas-electric 1 275 115,000 
.. Gas-electric 1 550 139,000 
Am, Car & Fdry.-J. С. Brill Gas-electric 1 550 137.000 
Gas-electric 11 275 106,000 
Bethlehem Steel ........... Gas-electric 1 440 132,000 
J. G. Brill Со.............. Gas-electric 30 250 92,000 
Gas-electric 18 250 114,000 
Gas-electric 1 275 110,000 
Gas-electric 1 190 60,000 
Gasoline 2 190 60,000 
Gasoline 1 70 30,000 
Gasoline 1 68 36,000 
Gas-electric 1 550 135,000 
Brill-Westinghouse ......... Gas-electric * 1 2795 Bada 
Canadian Car & Fdry....... Oil-electric 5 300 141,000 
Gas-electric 1 275 85,000 
East Broadtop ®............ Gas-electric 1 250 94,000 
Electro-Motive ............. Gas-electric 30 275 100,000 
Gas-electric 5 $50. ае: 
Gas-electric 2 440 128,000 
Gas-electric 1 220 98,000 
Osgood Bradley ........... » Gas-electric 3 440 127,000 
Pullman .................. Gas-electric 29 275 110,000 
Railway Motors Corp....... Gas-electric 1 200 76,000 
Standard Steel ............ « Gas-electric 1 440 132,000 
Gas-electric 12 300 123.000 
Oahu Railway & Land Co... Gasoline 208 62,000 


[> 


Total 


5 
a 
> 


ee ee ry 


* Company built. 


tinues to receive attention by roads where extremely large 
tractive force is required, where grades are long and 
heavy or where drag traffic predominates. 

Long locomotive runs are continuing to have an effect 
toward increasing tender capacities, especially water 
capacity. The result of the efforts to save fuel by proper 
instruction of enginemen and the more extended use of 
economy devices, such as superheaters, feedwater heat- 
ers, stokers, back pressure gages, automatic firedoors, 
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arches, syphons, etc., have made it unnecessary for the 
designer to enlarge bunker space but the tender capacity 
for water has been increased. The past year has also 
shown increased activity in and development of a 
modified boiler construction permitting more satisfactory 
service, not only for use with higher steam pressure, but 
with consideration of better water circulation, and the 
reduction of corrosion effects. Consideration is being 
actively given to the proper adaptation of condensing 


operation as well as the use of air preheaters. 


Greater attention is being given to the use of alloy 
steels in locomotive construction, such as side rods, 
motion work, etc. The Canadian roads are each ex- 
perimenting with boiler shells of special steels. Cast 
steel underframes for tenders are being more extensively 
used, with one-piece combined cast steel locomotive 
frames and cylinders have been built and, on one road 
a cast steel smokebox is in service. 


Important locomotive orders in 1927 


Of the large orders for steam locomotives placed dur- 
ing the past year, the following railroads ordered 15 or 
more locomotives: The Boston and Maine ordered 10 
0-8-0 and 20 2-8-4 types; the Central of New Jersey or- 
dered five 4-6-2 and 10 0-8-0 types; the Chicago & 
North Western, 12 2-8-4 and eight 0-8-0 types; the 
Chicago, Burlington & Quincy ordered 12 2-10-4, two 
0-6-0 and three 0-8-О types and the Delaware, Lacka- 
wanna & Western, 10 4-8-2 and five 4-8-4 types. The 
Erie placed a large order for 50 2-8-4 and 30 0-8-0 type 
locomotives, in addition it also bought 15 tenders. The 
Grand Trunk Western ordered 12 4-8-4 and 20 0-8-0 
types, the Illinois Central, 15 0-8-0 type; the Missouri 
Pacific, 13 0-6-0 and five 2-8-2 types; the New York 
Central, 49 of the 4-6-4 type and the Pennsylvania, 25 
of the 4-6-2 type. The Seaboard Air Line ordered 25 
six-wheel switchers. The Southern was the largest buy- 
er of locomotives during the year, placing orders for 55 
2-8-2, five 4-6-2, eight 2-8-8-2 and eight 4-8-2 types. The 
Southern Pacific ordered also eight 4-8-2 types and 10 of 
the 4-10-2. The Texas & Pacific ordered 35 more 2-10-4 
types and five 0-8-0. The Canadian National was the 
largest purchaser of locomotives in Canada placing orders 
for 40 4-8-4 and'10 0-8-0 types. The passenger loco- 
motives were built by Canadian locomotive builders while 
the switch engines were built in the shops of the railroad. 


Diesel locomotives 


A total of 13 oil-electric or gasoline locomotives were 
ordered for domestic service in 1927. "This is two less 
than the number ordered during the preceding year. A 
list of these locomotives ordered in 1927, is shown in 
Table V. Seven of these units have Ingersoll-Rand oil 
engines, two were built by Westinghouse-Baldwin, and 
one each by Plymouth and the Fate-Root-Heath Com- 
pany. 

The order placed with Fried. Krupp, Germany, by the 
Boston & Maine for a 50,000-lb. tractive force, Diesel- 
geared locomotive has attracted considerable attention. 
This is the heaviest locomotive of this class ordered dur- 
ing the year, having a total weight of 314,000 Ib. The 
next heaviest are the two oil-electric locomotives ordered 
by the Long Island which weigh 200,000 Ib. each. The 
progress of the Diesel locomotive is still in the develop- 
ment stage. Its possibilities for terminal and yard serv- 
ice, especially in localities where ordinances against 
smoke are in force, are appealing to many railroads. 


Orders for rail motor cars increase in 1927 


Except for 1926, the number of orders for rail motor 
cars and trailers have increased each year since 1922, as 


р! 
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shown іп Table VI. During 1927, orders were placed 
for a total of 201 internal combustion engine propelled 
motor cars and trailers. Of these, 180 were for service 
in the United States, of which 157 are motor cars and 
24 are trailers. Table VI shows a comparison of the 
orders for this type of equipment since 1922, when orders 
for rail motor cars and trailers were first reported in the 
Railway Age. Attention should be called to the orders 
in 1926 which were reported in the February, 1927, issue 
of the Кайшау Mechanical Engineer, page 87. Owing 
to a duplication which occurred in tabulating the orders 
placed in 1926 by the Lehigh Valley, the totals for that 
year were too large by nine motor cars and seven trailers. 

The data pertaining to th ehorsepower of the motor 
and the weight of the car is incomplete and for that 
reason, a comparison of car weights and power plant 
capacity shown in Tables VII and VIII, must be based 
on considerably less than the total number of cars or- 
dered last year. It is evident, however, from the data 
contained in these tables that the same tendency is still 
shown in a marked degree and that a considerable pro- 
portion of the motor cars ordered during 1927 weighed 
over 100,000 Ib., and have power plants in the 250 hp. to 
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30 hp. group. An increase is also shown in the number 
of cars having power plants over 300 hp., most of which 
are the double power plant type, developed from 400 to 
550 hp. 

This tendency away from the smaller and lighter cars 
has been accompanied by a material decrease in the 
number of cars with the gear shift type of transmission. 
All but six of the cars shown in Table IX are equipped 
with electric transmission. The past year has seen a 
considerable reduction in the weight of the engine and 
generator of Diesel-electric power units suitable for rail 
motor cars. A number of cars built in 1927 have a 
weight for the combined engine and generator of about 
26 lb. per horse power. 

A feature in the developments during 1927, in the 
motor car field is the high pressure steam driven motor 
car developed in the laboratories of the International 
Harvester Company. The use of high steam pressures 
(in this car they vary from 550 to 600 Ib. in the working 
range) in motors especially designed for such pressures 
at relatively high speeds, opens up a new field for the 
use of steam which is likely to lead to a number of inter- 
esting developments in the next few years. 


Diesel engines for locomotives’ 


A proposal to design the cylinders of the steam 
locomotive to be used either as steam or 
Diesel or as both simultaneously 


By R. Hildebrand 


Chief engineer, Diesel department, Fulton Iron Works, 
St. Louis, Mo. 


Part I 


The principal objection to a steam locomotive is its 
very low efficiency. A switch engine operates with 
about two per cent, and the average main-line locomo- 
tives with 6 to 8 per cent total efficiency. Thus, from 
92 to 98 per cent of the total coal burned is lost. 

The Diesel engine, on the other hand, is the most eco- 
nomical prime mover. It has a thermal efficiency 
of about 33 per cent, but it is an engine which cannot be 
started under full load, and which cannot carry a heavy 
overload without encountering excessively high tem- 
peratures and pressures inside of its working cylinders. 
Lacking sufficient flexibility, it has not yet become prac- 
ticable to drive the axles directly by Diesel power. 

The total weight of the locomotive should not over- 
step certain limits, because the existing road beds, 
bridges, etc. cannot stand an excessive load. In order 
that the total weight of the locomotive may remain 
within customary limits, which are about 160 lb. per 
hp., its engine plus its drive should not exceed a certain 
weight. As all indirect drives are heavy, particularl 
the electric type, the engine proper should not weigh 
more than 50 to 60 Ib. per b.hp. This weight is too 
light for the heavy-duty service which is required by the 
railroads. 

The term “heavy duty” means that the engine can be 
used for a greater length of time without being com- 


pletely overhauled. This is impossible with light-weight 
engines, as the designer is forced to use high rotary 
speed, and to push the working cylinders as closely 
together as practical. This results in high cylinder wear 
and short bearings, and consequently high bearing wear. 
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Fig. l.—Comparison of the tractive force curves for 
Diesel-electric and steam locomotives. 


* Abstract of a pa contributed by the Oil and Gas Power Division 
for presentation at the annual winter meeting of the American Society 


of Mechanical Engineers, December 5 to 8, 1927. 


80 RAILWAY 


The high wear and tear of engines of this kind is suf- 
ficiently proved by submarine engines, which also weigh 
50 to 60 Ib. per b. hp. For submarines, however, the 
initial and maintenance costs are of secondary impor- 
tance, while the deciding factor for railroads is first of 


Fig. 2—Theoretical indicator cards for the D-H locomotive. 
Top—Starting conditions; Center—Operating under full 
Diese: power; Bottom—Using both Diesel and steam power. 


all the commercial result. For railroads, the high in- 
itial and maintenance costs of the present Diesel-elec- 
tric locomotive, or other Diesel locomotives with in- 
direct drive, will be a great handicap. 

Furthermore, the indirect drive, whether it is elec- 
tric, hvdraulic, or gaseous, has a low mechanical effici- 
ency. For instance, the electric transmission has about 
65 to 85 per cent mechanical efficiency, depending on the 
load and speed. 

Also undesirable are the peculiar speed-tractive force 
characteristics of locomotives using Diesels as prime 
movers which drive by means of any of the indirect 
power transmissions. These characteristics differ much 
from those obtained with steam locomotives. 

This is illustrated in Fig. 1, which shows the tractive 
force curves for Diesel-electric and steam locomotives. 
The former has a very favorable tractive force during 
starting, but it drops off very rapidly when the speed 
increases. Thus the Diesel-electric locomotive is well 
adapted for switching because it can quickly accelerate 
a heavy train. However, for main-line engines, the 
steam locomotive furnishes a much more desirable trac- 
tive force at higher speeds. 


MECHANICAL 
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The above-mentioned strong and weak points of the 
present Diesel locomotives are fundamental. These be- 
ing facts, it appears that the present Diesel, in spite of 
its very desirable thermal efficiency, is a prime mover 
which leaves much to be desired for main-line service. 


The Diesel-steam locomotive 


What the author proposes is not to abandon but to 
improve the steam locomotive with its direct drive by 
changing its working cylinders so that they may be used 
either as a Diesel or as a steam engine, or simultane- 
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Fig. 3—Tractive force of a 2-8-2 type steam locomotive 
compared to the D-H locomotive using combined Diesel and 


steam power. 


ously as a Diesel-steam engine. The combination of the 
Diesel and steam power could be called the Diesel- 
steam engine. However, to distinguish the engine 
which the author proposes from the existing well-known 
"Still" engine, which is also a Diesel-steam engine, the 
author's engine will be called hereafter the D-H ( Diesel- 
Hildebrand) engine or locomotive. 

During starting, only steam will be used. Fig. 2 
shows a starting card which is identical with that of a 
uniflow steam engine. Starting with steam, the D-H 
locomotive will have the same powerful starting ability 
as the existing steam locomotive. 

When the engine runs with normal speed and average 
load, Diesel power only will move the train and its in- 


. dicator card will resemble that of the center card in 


Fig. 2. The locomotive while using Diesel power only 
will operate with a thermal efficiency which is in the 
neighborhood of 33 per cent and with a mechanical 
efficiency of about 84 per cent, as the axles are directly 
driven, and the engine will be of the double-acting two- 
cycle type. These are efficiencies which none of the 
existing Diesel locomotives possess. 

While climbing steep grades, the D-H locomotive will 
use Diesel plus steam power. When steam is used in 
addition to Diesel power the steam will be admitted into 
the cylinders after the combustion of fuel is substan- 
tially completed, and after the gases are expanded to a 
pressure which about equals the steam pressure. The 
indicator card while using Diesel and steam power will 
appear similar to that shown in the lower card in Fig. 2. 
The cut-off chosen in this card admits just sufficient 
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steam so that the auxiliary steam power (shaded area) 
increases the Diesel power by 100 per cent. i 

The admission of steam into the power cylinders will 
begin when the load begins to exceed the average, i.e., 
when the normal Diesel rating of the engine is reached 
and overstepped. The steam will then carry the load 
above that which can be carried by Diesel power. Thus 
the Diesel power will be used to its fullest extent, and 


the cut-off of the steam will be chosen to carry the’ 


overload. | 
`А$ the power cylinders will be dimensioned for the 
average power demand, the D-H engine will have the 
highest possible thermal efficiency while running under 
the average load. This thermal efficiency, at the 
average power demand, will be decidedly higher than 
that now obtained with any Diesel locomotive because 
their Diesel engines.must be. dimensioned to suit the 
maximum power demand, which is undesirably large 
for the average load. 

Admission oi the steam into the Diesel cylinder, and 
mixing it with the hot gases therein, will prevent dan- 
gerous overheating of the power cylinders because the 
steam, even if superheated, will have a cooling effect on 
the hot combustion chambers. The higher the load,. the 
greater will be the quantity of steam admitted, and the 
more effective will be the internal cooling of the com- 
bustion chamber. 

A thermodynamic calculation shows that the steam 
consumption of the D-H locomotive will be at least as 
low as that of the compound steam engine when it oper- 
ates at its most favorable cut-off. This will be the case 
while the D-H locomotive operates at its most unfavor- 
able cut-off, i.e., when it carries a 100 per cent overload 
uver its Diesel rating. 

The explanation for this favorable steam consumption 
is to be found in the fact that no steam whatever will 
condense when it enters the power cylinders. On the 
contrary, as stated, the steam will superheat when it 
mixes with the hot Diesel gases. The fact is that the 
steam will still be superheated when it is exhausted into 
the atmosphere. 

From the above it appears, when comparing the D-H 
locomotive with a locomotive having large cylinders of 
sufficient capacity to meet the maximum demand by 
Diesel power, that the thermal efficiency of the D-H lo- 
comotive is higher at loads up to the average and lower 
at loads above the average. Thus, it can be expected 
that the thermal efficiency of the two compared loco- 
motives is about at par. However, the D-H locomotive 
will have a much higher mechanical efficiency and also 
the advantage that it eliminates the indirect drive, and is 
well adapted for main-line service. 


Comparison of Diesel-steam and Still locomotives 


Here it may be of interest to compare the D-H loco- 
motive with the Still locomotive. The latter type of lo- 
comotive is under construction in England and France 
while stationary Still engines have been in actual service 
for some time and have proved satisfactory. The Die- 
sel-steam locomotive of the Still type drives the axles 
directly by means of one set of reduction gears, elimi- 
nating the disadvantage of the indirect drive. This is а 
distinct feature of the Still locomotive, and its results 
will be watched with keen interest by the railroads. 

It will be remembered that-the Still is a double-acting 
engine. Its head end is used exclusively for develop- 
ing Diesel power and its crank end is used for develop- 
ing Steam power. Therefore the Still is a single-acting 
Diesel and a single acting steam engine. The Diesel 
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economy is confined to the head end, and the overload- 
carrying capacity is confined to the crank end. The 
D-H engine is also double-acting, but it develops Diesel 
power (high efficiency) and steam power (high over- 
load-carrying capacity) on both sidés of the pistan. 
Thus the D-H locomotive with the same cylinder vel- 
ume as the Still locomotive will have about twice the 
starting and overload-carrying capacity. The D-H lo- 
comotive will therefore adapt itself better to the re- 
quirements of the railroads than the Still locomotive, 
Furthermore, the steam in the Still engine expands in 
the cool and unsuited crank ends of the working cylin- 
ders. With the exception of starting or climbing steep 
grades, the steam ends of the working cylinders of the 
Still engine will use short cut-offs which, in connection 
with coo] cylinders, are bound to result in. a high steam 
consumption per steam horsepower-hour. In the D-H 


Fig. 4—Indicator cards showing the advantage of high pres- 
sure boilers for the D-H locomotive 


locomotive the steam expands under the most favorable 
conditions, i.e., in hot Diesel cylinders. In consequence, 
its steam consumption is exceptionally favorable, and it 
decreases with the decrease of cut-off. From this it 
appears that the steam economy of the D-H locomotive 
will also be higher than that of the Still locomotive. 

It will also be of interest to compare the D-H loco- 
motive with the existing steam engine. We shall as- 
sume a D-H locomotive of 1,400 Diesel hp. at.a speed 
of 24 m.p.h.; and we shall assume a freight steam lo- 
comotive of the 2-8-2 type with 27-in. by 32 in. cylin- 
ders, and a maximum tractive force of about 60,000 1b. 
We shall further assume that the boiler capacity of the 
D-H locomotive is 60 per cent of the boiler capacity 
of the freight steam engine. Fig. 3 shows the tractive 
force curves of the 2-8-2 type locomotive and that of 
the D-H locomotive when using combined Diesel and 
steam power. Fig. 3 further shows, by a dash-and- 
dot line, the tractive force which the D-H locomotive 
would have, provided its boilers capacity equaled the 
boiler capacity of the steam freight locomotive. 

(To be concluded next month) 
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Car orders placed during 1927 


Application of roller bearings feature passenger car orders 
— Tendency to use other than A. R. A. standard 
trucks in freight car construction 


1927 according to statistics published in the Jan- 

uary 7, 1928, issue of the Railway Age, or 4,977 
more than in 1926. The freight cars ordered by 
Canadian railroads for service in Canada amounted to 
2,133 or about 500 more than were ordered in 1926. 
This is the highest total for Canadian orders since 
1923. A total of 646 freight cars were ordered for 
service in foreign countries, making a grand total of 


A TOTAL of 72,006 freight cars were ordered in 


Table I—Orders for freight cars since 1918 


Domestic Canadian Export Total 
114,113 9,657 53,547 172,317 
22,062 3,837 3,994 29,893 
84,207 12,406 9,056 105,669 
23,346 30 4,982 28,358 
180,154 746 1,072 181,972 
94,471 8,685 396 105,552 
143,728 1,867 4,017 149,612 
92,816 642 2,138 95,596 
67.029 1,495 1,971 70,495 
72,006 2,133 646 74,785 


74,785 freight cars ordered from the car manufacturers 
in this country and Canada. Table I shows the num- 
ber of freight cars ordered for domestic, Canadian 
and export service since 1918. The number of freight 
cars ordered since 1901 is also shown in one of the 


charts. | 
Passenger car orders for domestic use totaled 1,612 


NORTH 


in 1927, or about 250 cars behind the orders placed in 
1926 when the total was 1,868. Railroads in Canada 
ordered 143 passenger cars for service in that country 
as compared with 236 ordered in 1926. Orders for 
passenger cars for export amounted to 48 as contrasted 
to 58 ordered in 1926 and 76 in 1925. Orders for pas- 
senger cars for service in the United States, Canada 
and for export are shown in Table II. Also the pas- 


Table II—Orders for passenger cars since 1918 


Domestic Canadian Export Total 
22 26 57 

292 347 143 782 
1,781 275 38 2,094 
246 91 155 492 
2,382 87 19 2,488 
2,214 263 6 2,483 
2,554 100 25 2,679 
2,191 50 76 2,317 
1,868 236 58 2,162 
1,612 143 48 1,803 


senger cars ordered for domestic service since 1901 are 
shown in one of the charts. The grand total of pas- 
senger cars ordered in 1927 from builders in this coun- 
try and in Canada was 1,803. 


More gondola cars than hopper cars ordered in 1927 


Table III shows the types of freight cars ordered in 
1927 for use in the United States and Canada. Of 
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Car equipped with roller bearings built by the American Car & Foundry Company 
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the total of 74,139 freight cars ordered for service in 
the two countries, 21,296 or 28.7 per cent were bo xcars, 
17,904 or 24.2 per cent were gondola and 9,007 or 12.15 
per cent were hopper. These figures are somewhat 
different than those given in a similar table which was 
included in an article reviewing the freight and pas- 
senger car orders for 1926, published in the February, 
1927, issue of the Railway Mechanical Engineer, page 
108. A total of 68,524 freight cars were ordered during 
1926 for service in the United States and Canada of 
which 16,055 or 23.4 per cent were box cars, only 
8,849 or 12.9 per cent were gondola and 13,033 or 19 
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A.R.A. standardization program influencing freight 
car design 


The American Railway Association, Mechanical Di- 
vision, has added the general design of a standard stock 
car built up on the single sheathed box car frame to, 
its standard single and double wood sheathed box cars. 
The Committee on Car Construction is now working 
on the details of the design of the standard stock car. 
This committee also has under way the development 
of the general design for standard automobile cars and 
for 50 and 70-ton self-clearing hopper cars. 
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Freight car orders, 1901 to 1927 


per cent were hopper. The year 1926 saw 10,489 re- 
frigerator cars ordered as compared to only 7,134 for 


Cars built 


The total of freight cars built in 1927 (see Table 
IV) for service in the United States, was 63,390 as 


Table III—Types of freight cars ordered in 1927 for use in 
the United States and Canada 


Type Per cent 
F.—Flat and logging -2 
G.—Gondola ................. 24.2 
H.—Hopper ................. 12.2 
R.—Refrigerator ................................ 9.6 
S.—Stock and poultry ... 2.9 
T.—Tank .............. 5.3 
X—Box ............. 28.7 
Automobile .......... 7.8 
Ballast, dump and ore .. 2.9 
Not: classified „шын: ккк ла Bade Ыр Rn 1.3 
Ne Caboose: узшш. какы ROC EOS eer IS 1.2 

Total Lu fos ok hate sean seas UU pe ens 100.0 


compared to 88,862 in 1926. The number built in 1927 
for domestic use was about on a par with the number 
built in 1920 and was below that of any year since, ex- 
cept 1921, when only 40,292 were built and 1904 when 
60,955 were built. 


General design of the two latter cars have already 
been presented to the association, but the completion of 
the design since the final adoption of the height of 10 
ft. 8 in., has not yet been effected. The essential features 
of the design, however, have already been incorporated 
in new cars on a number of railroads. One of these 


Table IV—Freight cars built each year since 1913 


United States Canadian 


Grand 
Year Domestic Foreign Total Domestic Foreign Total total 
1913: «2: 176,049 9,618 185,667 22,017 Te 22,017 207,684 
1914 ..... 97,626 462 98,088 6,453 тж 6,453 104,451 
1915 ..... 58,226 11,916 70,142 1,758 2.212 3,970 74,112 
1916 ..... 111,516 17,905 129,421 эже m 5,580 135,001 
1917. $5. 115,705 23,938 139,643 3.658 8,100 11,758 151,401 
1918 ..... 67.063 40,981 108,044 14,704 1,960 16.664 124,708 
1919 ..... 94.981 61,783 156,764 6,391 30 6,421 163,185 
1920 ..... 60,955 14,480 75,435 ENS EM ЖҮГҮ; “з. 
1921 ..... 40,292 6,412 46,704 8.404 748 9,149 55,853 
1922.5. 66,289 1,126 67,415 458 100 558 67,973 
1923: deias 175,748 2,418 178,166 Musis "PO S meets 
1924 ..... 113,761 1.141 114,902 1,721 1.721 116,623 
1925... cain 105,935 3,010 108,945 Eres жж CAS 
1926. sas 88,862 2,771 91,633 1.645 1.645 93.278 
1927 ..... 63,390 1,087 64,477 2,851 2,851 67,328 
cars is shown in one of the illustrations. The Com- 


mittee on Car Construction also has under consideration 
the development of a steel frame refrigerator car de- 
signed to be built up around the A. R. A. box car 
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underframe and to use trucks of standard A. R. A. 
design. 

In addition to the work being done by the Mech- 
anical Division, A. R. A., the past year has seen the 
progress of a number of developments that may have 
an important effect on future freight car design. One 
railroad is experimenting with a solid cast steel under- 
frame for freight cars. A number of improvements are 
also being made in refrigerator cars which involve the 
use of the “silica gel” progress and “dry ice" or solid 
СО Quite a number of roads have ordered ‘automo- 


bile cars with 12-ft. side doors to meet an urgent de-. 


Table V—Passenger cars built each year since 1913 


United States Canadan 
A. 


~ men -— 2 o o s c-— o Grand 
Domes ie Foreign. Tetal Domestic. Foreign lota total 
2,559 220 2,779 517 AE 517 3,296 
3,310 56 3,3606 325 325 3,691 
1.852 14 1,866 R3 83 1.949 
1.232 70 1,802 37 37 1,839 
1,924 31 1,955 45 45 2,000 
1,480 92 1,572 1 кулге 1 1.503 
306 85 391 160 AW. 160 551 
1.272 168 1,440 sus E i moy 
1.275 39 1,314 iol MAESA 361 1,675 
676 144 БЕШ 71 ance 71 891 
1,507 29 1.546 m Д > P 
2,150 63 2,213 167 167 2.380 
2,363 50 2,413 me PE 
2.184 102 2.286 285 duis 285 2571 
1.785 50 1,845 126 goes 126 1,961 
mand from autumobile manufacturers for cars with 


wide side doors, so that easier loading of completed 
automobiles is afforded. 

There appears to be a tendency on the part of a num- 
ber of railroads to depart from the A. К. A. standard 
design of freight car truck. The service of standard 
designs, with the difficulty which they offer in securing 
sufficient spring capacity for the higher capacity cars, 
has placed the matter of truck design very much in a 
state of flux. The Car Construction Committee is work- 
ing with the spring manufacturers to bring about the 
development of springs possessing qualities sufficiently 
superior to those of the present standard type, so that 
satisfactory service may be assumed with the present 
standard type of bolster opening. 

ln the meantime, several types of trucks have been 
brought out and others are in the process of develop- 
ment in the design of which present standards have 
heen departed from in order that designs more in keep- 


Table VI—Types of passenger equipment ordered for use in 
the United States and Canada 


Туре T ` E 1924 1925 1926 1927 
Coach, combination passenger, etc..... 932 : 650 432 700 
Multiple unit coaches and trailers....: veg ‚ 82 237 52 
Sleeping, parlor, chair, .еїс..........: 543 2535 542 238 
Dining cece ccc cece eee br Т Т n 133 112 111 111 
Raggage, express, mail 555 739 435 422 
Express refrigerator 410 10. 125 2 
Jn сере аве Pueri scd tube a eye P dde - 12 80 60 45 
Ниг llc ritip ee Каа Rena © ides - 16 . 95 17 
Private, business, miscellaneous....... 15 17 67 108 

Total одан аа yr РА, 2,654 2.241 2,104 1,755 


ing with the present service requirements may be pro- 
duced. Among these are the Dalman truck and the 
Symington “double truss” side frame design, the latter 
of which has only reached a state of commercial devel- 
opment’ during the past year. 


Passenger cars 


The number of passenger cars built for use in the 
United States in 1927 was 1,785. "This total was less 
than the number built in each of the last four years, 
2.184 being constructed in 1926, 2,363 in 1925 and 2,150 
in 1924. The number of passenger cars built each year 
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in the United States and Canada for domestic and for- 
eign service since 1913, is shown in Table V. 

Table VI shows the types of passenger equipment or- 
dered for use in the United States and Canada for 
1924, 1925, 1926 and 1927. It will be noted that the 
total of 1,755 is considerably less than the totals for 
the preceding three years. On the other hand, the 
number of coaches and combination passenger cars or- 
dered in 1927, is considerably larger than the number 
ordered in 1926 and 1925, there being 760 of this type 
of equipment ordered as compared with 432 and 650, 
respectively for the two preceding years. The year 
1924 shows a total of 952 coaches and combination pas- 
senger cars, the largest number íor the four years 
shown. 

Orders for sleeping, parlor, chair cars and coaches for 
through passenger train service make a strong showing 
as in the preceding three years. А total of 238 cars 
of this type were ordered in 1927, which is 13.6 per 
cent of the number of cars ordered that year. This 
is about 10 per cent less than the ratio for this type of 
equipment to the total figures for 1926, 1925 or 1924. 

In this connection, it is interesting to note that 108 of 
the 238 sleeping, parlor, chair cars, etc., were orders 
placed by the Pullman Company with the Pullman Car 
& Manufacturing Corporation for cars for Pullman use. 
This is in contrast with 481 cars of this type reported 
for that company in 1926 and for 425, the average 
yearly purchases reported by Pullman for the five years. 
1922 to 1926, inclusive. Had Pullman orders in 1927 
approached the number in 1926, total orders for pas- 
senger cars for domestic use in 1927 would have more 
than equalled those placed in 1926. 


The largest order placed in 1927 was that of the New 
York Central for 195 cars. Next was the Long Island 
with 127, the Chicago & North Western with 120, then 
the Chicago, Burlington & Quincy with 118, followed 
by the Baltimore & Ohio with 100. 


Continuance of trend toward special interior 
arrangements 


Although no change of major importance in the trend 
of passenger car design or construction has developed 
during the past year, there has been evident a 
continuation of the tendency toward special interior 
arrangements, especially of club and lounging cars for 
use on long distance trains, and towards a change from 
the clere-story type of roof construction to the turtle 
back roof and modifications thereof. The building of 
passenger cars with interior arrangements designed to 
meet special traffic demands, has been thoroughly 
established for some years. This has been accom- 
panied by marked individuality in the treatment of 
interior decorations, hangings and furnishings. In re- 
cently built dining cars close attention to the arrange- 
ment of the kitchen and serving facilities has led to a 
number of novel arrangements. Electric refrigerating 
equipment and mechanical dish washers are also begin- 
ning to find their place in the dining car kitchen. : 

Interest in the application of roller bearing journals 
to passenger cars showed a marked increase during the 
past year. At the present time about 500 roller bearing 
equipped passenger cars are now in service. Quite 
a number of railroads have experimental installations 
on one or two cars, but the majority seem disposed to 
watch the results obtained from the roller bearing 
equipment in service rather than to proceed with any 
wholesale experimenting themselves. 
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Cleaning passenger car equipment 


Methods of cleaning and caring for cars described in paper 
read before Southwest Master Car Builders’ 
and Supervisors’ Association 
By Е. И. Stevens 


General car foreman, Missouri-Kansas-Texas, San Antonio, Texas 


NE very important item in connection with the 

() operation of passenger trains is to have all cars 

in presentable condition, both inside and out- 
side. This importance is increasing daily due to the 
demands oí the traveling public, which is brought 
about, possibly, by the public being more fastidious, 
and the severe inroads the buses have made on the pas- 
senger traffic of railroads. 

‘Since the proposition of keeping cars in present- 
able condition is a duty of the car department, it be- 
hooves us, the carmen, to put forth every effort to at- 
tain this end most economically. Proper survey should 
be made of all points where passenger cars are cleaned, 
and the condition fully studied, in order to bring about 
the desired result. 

It is possible that many of us have looked upon the 
deaning of passenger cars as a necessary evil and have 
been prone to follow, in many cases, the lines of least 
resistance. 

The first and foremost requirement in connection 
with the proper cleaning and caring for passenger 
equipment, is a properly organized group of well train- 
ed men, working as a unit, carefully supervised; be- 
cause where human element is involved, in many under- 
takings, its efficiency will only be as great and enthusi- 
astic as that of its leader. Consequently, great care 
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is given to every passenger car at the end of its trip. 
By heavy cleaning, I mean periodical scrubbing and 
renovating. These two classes of cleaning should be 
carried on as distinct and separate operations by 
groups of men working as separate units assigned to 
each. . 

The cost of cleaning will be governed a great deal, 
by the track layout available for such purposes. All 
coach cleaning tracks should be furnished with water, 


. steam and compressed air, and should be well drained. 


In addition to the track layout and facilities, the men 
should be supplied with the proper tools to do this 
work, and all material should be placed in a convenient 
place centrally located to all tracks. 

The first operation of terminal cleaning, or the clean- 
ing that is given to every car at the end of its run, 
should be made by the man who is assigned to blow out 
cars, or use the vacuum. This man should first go 
through the car and raise all the windows, pick up all 
newspaper, fruit peeling, etc. He should start this clean- 
ing on the vestibule of the car, being careful to clean 
around all of the vestibule trap doors, brake shaft and 
steam heat handles, as these places always catch тоге 
or less dirt, and if this is allowed to pile up, it will make 
an unsightly appearance. Не should then go inside 
of the car, cleaning it for its full length, cleaning the 


Pullman cleaning operations at Calumet yard, Chicago—Electric power and light drops shown 


should be taken in selecting a supervisor to handle men 
who are engaged in this sort of work. 


Two classes of passenger car cleaning 


Passenger car cleaning on the whole can be easily 
divided into two general classes: first, terminal clean- 
ng; second, heavy cleaning. 

У terminal cleaning, Ї mean that cleaning which 
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seat cushions and backs, as well as the curtains, etc., 
as he goes along. 

This man should be followed by the cuspidor clean- 
er. All of the cuspidors should be removed from thc 
car and taken to a building assigned for that purpose, 
and thoroughly cleansed with hot water. А small 
amount of some standard disinfectant should then be 
put in them. After all other cleaning operations have 
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been performed the cuspidors should be returned to the 
car. 

This latter man should be followed by the floor 
sweeper, whose duty it is to sweep the floor clean of 
all dust and dirt, using for this purpose a counter 
brush, so that he can get around all the seat castings, 
steam pipes and other fixtures that he could not ordi- 
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in cleaning the corners of the window glass. +I wish 
to add here that this is the most important part of 
cleaning the windaws, for if allowed to go without 
scraping with a putty knife, or some other tool, the 
dirt will collect until the windows have a very unsightly 
appearance at the corners. For wiping the outside of 
the car, they should have dry waste lightly saturated 


Car cushions ready for initial blow-out with straight air before being thoroughly renovated 
wor in the Chicago shops of the C. & N. W. 


narily get around by using the regular floor broom. 
This man should also be equipped with a putty knife 
or scraper, so he can clean out all corners and around 
seat castings, and remove from the floor that pest of 
all car cleaners, chewing gum. 

Working with the sweeper, there should be a man 
to clean out the toilet rooms and hoppers. This clean- 
ing should be done with plenty of soap and water, to 
which has been added a little disinfectant. 

This man should be followed by two men, one on 
each side of the car, whose duty it is to wipe down 
with rags, lightly saturated in renovating oil, the en- 
tire inside finish of the car, cleaning the windows on 
the inside at the same time closing them and adjusting 
the shades on an even line about 8 in. above the win- 
dow sill. 

The next man through the car, provided with a 
bucket of soap suds and a short broom, should scrub 
the floor, seat castings and steam pipes thoroughly, to 
be sure to get the dirt off the steam pipes, and steam 
pipe hoods. If there is any place in a passenger car 
where dirt will show up easily, it is on steam pipes and 
hoods, and during the winter time while steam is on in 
the cars, bad odors are very apt to arise. 

The floor should then be mopped carefully by a man 
with a mop and a bucket of clear water, to which has 
been added a small per cent of disinfectant. No more 
than three or four square feet of floor space should be 
cleaned without rinsing the mop. A dirty mop will do 
more toward making an otherwise clean car have an 
unsightly appearance than anything I know of. 

This should complete the interior cleaning of the car. 

Outside cleaning 

Working with the inside men, as listed above, should 
be four men on the outside, whose duty it is to wipe 
down the outside of the car, and clean all window 
glasses. These men should work from ladders built 
for that purpose, and during fair weather should be 
equipped with dry rags, some kind of good glass polish, 
a window stick and a putty knife which should be used 


with renovating oil, and tightly wrapped with string, 
in a flat shape; the renovating oil should be put on the 
waste and then beaten with a heavy piece of wood in 
order to distribute the oil evenly and prevent streaking 
the sides of the car. 

During bad or rainy weather, the outside cleaning 
will, of course, have to be done by washing down the 
outside of cars with brushes and clear water. 

This should conclude the work of terminal cleaning 
of passenger carrying cars. 

The floors of all baggage cars and mail cars should 
be thoroughly cleaned and washed and properly aired. 
This work can be taken care of with regular assign- 
ment as listed above. For instance, the man who cleans 
out the toilet rooms and hoppers will not have enough 


to do to take up all his time, consequently he can be. 


assigned to washing out all baggage cars. The man 
who blows out, or vacuum cleans passenger car inter- 
iors will have ample time to wash off all of the trucks 
and the floor sweeper should have sufficient time to 
sweep off all vestibule platforms. 


Heavy cleaning every 60 days 


You will notice I have specified a period of 60 days. 
The length of time between heavy cleanings will de- 
pend primarily upon the condition of the weather dur- 
ing that period. I feel that every coach and baggage 
car should be thoroughly scrubbed every 60 days, both 
inside and outside. The outside scrubbing may be done 
by using either soft soap, or by using a prepared solu- 
tion of oxalic acid and common table syrup, mixed in 
water to 15 per cent volume. The outside work should 
be assigned to two men, working from trestles six feet 
high and twelve feet long made of light material so 
that they can be moved easily. 

The scrubbing should be done with a short handle 
brush (old wash down brushes may be used for this 
purpose very economically). In scrubbing the exter- 
ior of the car a space of approximately six square feet 
should be scrubbed at a time, and then be washed off 
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with clear water, allowing none of the soap or the acid 
mixture to remain on the surface. After the entire ex- 
terior of the car has been scrubbed in this manner, it 
should then be rubbed down with waste saturated in 
renovating oil and followed by wiping down with dry 
waste, until the entire surface is dry. 

The inside scrubbing or cleaning of the headlining, 
should be done by two men working from short trestles, 
using soft soap applied with regular painters’ scrub 
brushes, and then washed off with a sponge. The head- 
lining should then be wiped dry with either chamois 
skins or soft rags. 

The car that receives heavy cleaning should also go 
through the interior terminal cleaning process as out- 
lined above. 

We must not overlook the trucks in our heavy clean- 
ing. They should be washed off, cleaned with an acid 
mixture in order to remove all dust and grime, and 
after they have thoroughly dried, all exposed parts 
should be painted. It is also good practice, especially 

when the car is over-due for shops, to touch up the ex- 
posed portion of underframes with quick drying paint. 

Much can be done toward improving the interior ap- 
pearance of a passenger car by keeping the floors and 
seat castings, as well as steam pipes, painted. 

I have made no mention of the cleaning of dining 
and business, or special cars, as this is a special work 
and it would make my paper too lengthy to properly de- 
Scribe a method that should be used in these cases. 

The cleaning plan as outlined above, and the num- 
ber of men given, is for a force capable of taking care 
of the cleaning of from 36 to 40 cars per day, which 

should be handled at a cost of approximately $1.40 per 
Car, average for labor and material. 


Discussion 


W. Moore, (Frisco): There isn’t anything we can 
do to our passenger equipment that will help the rail- 
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Cushions are handled with tractor and trailers at C. & N. W. 
shops—Note simple uncoupling arrangement 


Toad any more than the cleanliness of passenger equip- 
ment. 
. One thing the author of the paper failed to mention 
15 the beginning of the cleaning of passenger equipment 
and that is in the passenger shop. If all of you would 
check up, you would find that practically all passenger 
Cars leave your shop in the same condition in which 
they came in, only the dirt has been covered up with 
a little paint. If you would clean those cars before 
you repair and paint them, and scrape the tobacco juice 
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off the steam pipes, if you would look after your toilet 
bowls, your lavatories, your plumbing fixtures, and see 
that all the paint is taken off the inside of your toilets 
and give them a good treatment of paint, and see that 
your floors are thoroughly cleaned, if you would see 
that your windows are thoroughly cleaned, if you 
would see that all the old paint is taken off the roofs 
before painting them over, your passenger equipment 
would have a better appearance when it leaves the pas- 
senger shop and you would make it a great deal easier 
on the terminal points to keep those cars in good re- 
pair and keep them clean. 

Cleanliness is something the traveling public is de- 
manding today and you can first start toward the tak- 
ing care of that equipment in your shops before the 
car leaves. When all of that is done you are going 
to have more satisfied passengers and more satisfied 
employees, and the cleaning of passenger equipment 
will be cut down to a minimum. | 

L. R. Bell, (I. G. N.): We have recently installed 
a schedule for car cleaning similar to the schedule used 
for light repair work on rip tracks, which we have 
found is proving very valuable. 

Also, in connection with passenger car cleaning we 
go over all cars every six months, using a solution of 
oxalic acid, and then using a good renovater. 

The cost of our cleaning has been reduced slightly 
by this scheduling of cleaning and we are getting very 
much better results. I think Mr. Stevens outlined a 
very good plan by which these cars should be cleaned. 
However, it could not be followed to the letter as out- 
lined in Mr. Stevens’ paper on account of the lack of 
conveniences we have. Most of this can be done, how- 
ever, by the use of steam and air in cleaning the out- 
side of our equipment. 

We use air pressure with water in order to get force 
to knock off the dirt which has been collected and in 
some cases this dirt collection is caused by the use of 
oils on the trucks. We are not favorably impressed, 
however, with the oiling of trucks to a great extent as 
the collection of dirt prevents the absolute inspection 
of all parts of the truck. The dirt collects there too 
heavily to wash off. 

In some instances where we find heavy oils have 
been applied, we use headlight oils sprayed on and let 
that dry and then wash it off with air pressure and with 
water. 

'The inside cleaning, I think, deserves as much at- 
tention as the outside cleaning. 

J. К. Hayden, (M. К. T.): There are two general 
ways of cleaning the dust from the cushions, from the 
shades, and from the windows on the inside of the car. 
One is by the use of the straight air, and the other is 
by the use of the vacuum. 

It is our practice to use straight air on all cars with 
the exception of dining cars and business cars. We are 
satisfied we can do this work considerably cheaper by 
the use of straight air. If there is any one in the room 
using the vacuum system of cleaning passenger cars, 
I would like to hear what success is being made and 
what the costs are. 

Mr. Moore: In my mind and from our experience, 
vacuum cleaning of passenger equipment is the only sys- 
tem and the cost will not exceed 20 cents per car for 
air. 

I don't believe you get any results from blowing out 
the car with air. The blowing out merely lightens up 
a little bit the duties of a cleaner, for the reason that 
instead of sweeping the floors, and dusting off the cush- 
ions of the seats and chairs, he merely takes the dirt up 
at the opposite end without sweeping, and the dirt and 
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the dust is merely being agitated and will eventually 
settle all over the entire car, particularly the upper and 
lower decks. 

With this vacuum cleaner you can clean off the cur- 
tains, behind the curtains, and the upper and lower 
decks, and when your car leaves the terminal you have 
a good clean job and nothing is left inside of the car 
in tha way of dirt. With the use of the broom or 
straight air, you may have the floor clean but the balance 
of the car has accumulated all that dirt. 

Mr. Bell: I would like to ask the gentleman just 
what advantage he gets from the vacuum that he doesn't 
get from blowing the inside of the car. I would also 
like to ask if the vacuum cleaning doesn't cost a lot 
more than if the windows are raised and let the dirt 
blowout. 

Mr. Moore: It is impossible after blowing the car and 
sweeping it with a broom to get the dirt out even if 
you leave the doors and windows open. The vacuum 
cleaner absorbs and retains in the sack all the dirt you 
get out of the car. 

Mr. Hayden: I think the gentleman who presented 
the paper of the standard practices of cleaning pas- 
senger equipment has for some time been using both 
the syphon jet system of cleaning passenger cars and 
the straight air. I think it would be well to have him 
tell us which he prefers and what his experience has 
been with the use of both of them. 

Mr. Stevens: We quite recently made a test both 
with blowing the cars with the straight air and also 
with the vacuum cleaner. Іп fact, the jet made by the 
Pullman Company is, by far, the best vacuum cleaner 
we have run across yet. With this jet we are able to 
pull 17 in. of vacuum and clean a car in 55 min. With 
the vacuum cleaner, the Eureka, it took us 1 hr. 40 min. 
to clean a car. With straight air we cleaned it in 28 
min. and the car which was cleaned by straight air was 
by far the best job. 

To make sure we started at one end of the car and 
blew it down all the way through. Then we went, over 
the car with our inside men and got all the dirt off and 
we could find no dust inside the car whatever. In my 
estimation, the straight air in the cleaning of passenger 
equipment is the best method. 

(A further extended discussion took place but no 
conclusions were reached. The discussion indicated 
that the vacuum is better for relatively light cleaning 
operations but for heavy cleaning, straight air will blow 
the dirt from behind radiator pipes, under seat springs 
and other places which the vacuum will not reach.— 

EDITOR.) 


Spring bucker-up relieves fatigue 


NE of the hardest jobs in а саг repair shop is buck- 

ing-up for the riveter. The constant vibration 
transmitted to the arms and shoulders through the or- 
dinary type of bucking-up tool is fatiguing to the repair 
man. The bucker-up shown in the illustration was de- 
signed with the special purpose of taking up the vibra- 
tion as much as possible. It consists essentially of a 
handle reclaimed from a worn out air-operated riveter, 
a round bar about 1% in. in diameter and 12 in. long, 
a coil spring and the head. 

The bar is threaded at one end and screwed tightly 
into the handle. The coil spring is slipped over the 
bar so that one end rests against the tapped portion of 
the handle. The head is screwed into a sleeve which 
fits over the end of the bar and rests against the coil 
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spring. Sufficient clearance is provided between the 
end of the bar and the base of the head to allow fòr 
compression of the spring. The head may be removed 


Bucker-up designed to absorb the vibration set up by the 
riveting hammer 


and sent to the smith shop for redressing and another 
one inserted whenever necessary. 


An anchor for a РАИ И 


НЕ carman in the photograph wears the smile that 

won't come off. He has just discovered a method 
of anchoring his turnbuckle safelv to the center sill 
while drawing in a bulge in the side of a steel coal car, 
at the Denver shops of the Denver & Rio Grande 
Western. As the turnbuckle is too short to reach from 
the side of the car to the center sill, a 37Z-ft. section of 


A method of anchoring a turnbuckle safely to center sill 


3-in. by 34-in. steel was shaped to reach from the turn- 
buckle to the car center sill. A small broad hook the 
full width of the strap was shaped to fit over one end 
of the turnbuckle. The larger hook on the other end of 
the 314-ft. section clasps the flange of the center sill, 
while an abrupt angle a few inches from the end of 
the hook serves to bring the anchor and turnbuckle in 
line. The width of the turnbuckle and anchor hooks 
keep the whole from turning while the buckle is being 
screwed up. 


rorry-ton, single sheathed box cars rebuilt at New Haven 


Rebuilding redesigned box cars 
оп the New Haven © 


Old shop facilities with modern tools used to 
good advantage—Material distribution 
important 


carrying out a program at New Haven, Conn., of 
rebuilding a series of 30-ton, double-sheathed and 
40-ton single-sheathed, steel frame box cars. These 
cars, which have been in service for some years, have 
been completely redesigned for two purposes: first, tc 
strengthen the cars, and, second, to reduce future main- 
tenance expenses. 3 
When the cars are taken’ into the shop, they are 
stripped of all wood structure. The underframe is 
straightened and a full bottom cover plate applied to 
the center sills to increase the strength. All of the 
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original end sills are removed and new end sills ар- 
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Опе of the New Haven 30-ton box cars redesigned to 
increase its strength 


plied, which increases the strength of the ends of the 
Cars over the original design. The original light ca- 
pacity draft gears, in a pocket not A. R. A.—standard 
аге removed and replaced with modern friction type 
draft gears with cast steel yokes and Type D couplers. 


Integral rear draft lugs and bolster center fillers are 
applied as well as combined striking plates and front 
draft lugs making a standard pocket arrangement. All 
defective underframe details are either repaired or re- 
moved and replaced by new. , 

The trucks are thoroughly overhauled and new 
journal boxes, bearings, wheels, etc., are applied where 
necessary. Where the trucks are equipped with pressed 
steel bolsters, they are either reinforced or are 
scrapped and replaced with cast steel bolsters. The old 
design malleable column castings are replaced with 
heavier steel castings. The arch bars are reset where 
necessary and No. 2 brake beams applied. 


The superstructure 


The original superstructure of light framing is re- 
placed by posts and braces that give approximately 25 
per cent increase in strength. The framing consists 
of 6-in. by 215-in. side posts at the bolsters with 434-in. 
by 2™%-in. side posts at other locations and 434-in. by 
2м-їп. side braces. The small malleable iron post and 
brace pockets used in the original design have been re- 
placed by pockets of heavier and larger design, which, 
in turn, are riveted directly to the steel side sills instead 
of resting on the wood side sills. The inside lining, 
which extends 4 ft. 5/16 in. above the floor, is made of 
13,/16-in. yellow pine with a l-in. by 6-in. oak belt rail 
nailed to the girth. Standard size car sheathing is used. 
Particular attention has been given to making all of 
the joints thoroughly tight. Vertical tie rods 5$-in. in 
diameter at each side post extend from the top of the 
side plate through the lower flange of the Z-section side 
sill. In addition, a 5-іп. tie rod runs from each door 
post to the end of the car at a height of 4 ft. 5/16 in. 
above the floor. The oak flooring is nailed to 4-in. by 
4-in. stringers, 914 in. apart. 


Reinforced ends 


Steel reinforced ends using Z-bar end posts and angle 
diagonals, have been applied to a large number of the 
cars, other cars being equipped with all-steel ends. АП 
of the cars are fitted with pressed steel end plates. 
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The 6-ft. door opening is framed by 434-in. by 5- 
7/16-in. door posts. Metal-bound doors have been ap- 
plied to some of the cars and all-steel doors to the 
others. 

They are top hung, equipped with combination door 
stop locks and door closing and starting devices. 
Pressed steel carlines, 3 ft. 1%4-in. between centers, 
support the outside metal roofs. 


Principal dimensions of 30-ton cars 


The inside length, width and height are 36 ft. 3 in., 
8 ft. 434 in., and 8 ft. 5 9/16 in., respectively. The 
height from the rail to the running board is 13 ft. 4- 
% in. The length over the striking plates is 37 ft. 
934 in. and over the end sills 36 ft. 1174 іп. The width 
over the side sills is 8 ft. 1136 in. and over the eaves, 
9 ft. 5% in. The distance between the bolster centers 
is 27 ft. 934 in. 


The shop facilities 


When the New Haven decided to rebuild these cars, 
the question arose as to whether to build new shops 
or to modernize existing shop facilities to handle the 
work. It was decided that, rather than to invest in 
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End view of the New Haven 30-ton box car 


new shops to meet a temporary condition, it was advis- 
able to make improvements to the shops at New Haven, 
Conn. Part of these shops were used for car repairs 
and the remainder was originally an engine terminal 
consisting of two enginehouses, one under cover con- 
taining 38 tracks, and the other a complete circle con- 
taining 40 tracks located outdoors. The outside re- 
pair tracks are served by a 75-ft. turntable and the re- 
pair tracks under cover are served by a 65-ft. turn- 
table. 

Some improvements were made to the old car shop 


RAILWAY MECHANICAL ENGINEER 91 


buildings. Two of the shops adjoin each other. The 
roof of the shop in which the steel framing is fab- 
ricated for the 40-ton single sheathed box cars was 
raised 25 ft. in order to install a 10-ton Niles traveling 
crane. This shop, together with the adjoining shop, 
was lengthened 90 ft. The eight repair tracks in these 
two shops will hold from 35 to 40 cars. Located along 
the west side of the two main shops is a smaller shop 
in which are four repair tracks that will accommodate 
a total of 14 cars. No additions were made to this 
shop. In addition to these improvements, a new paint 
shop, 70 ft. wide and 300 ft. in length, was constructed 
of steel and glass. The three tracks in this shop will 
hold 24 cars. 


New machine tools and shop equipment added 


It was realized that in order to secure an adequate 
output the shops must be tooled properly. An adequate 
supply of oil furnaces, pneumatic hand tools and weld- 
ing equipment was purchased. Oxygen, acetylene and 
air outlets are available at each radial repair track. 
Two new high capacity air compressors were installed 
in a new fireproof building. The enginehouse under 
cover in which all repairs are made to the steel under- 
frames and trucks, was equipped several years ago with 
a punch and shear, a steam hammer, two oil furnaces, 
a hydraulic press, a large air clamp, an air operated bull- 
dozer for straightening parts, two drilling machines, one 


- 


Steel frame work of 40-ton box cars made from salvaged 
materials 


double head bolt cutter and a floor grinder. Chain 
hoists have been installed where needed. Four electric 
trucks, one with a boom and one Fordson tractor, have 
been purchased for the distribution of material. A 
discarded maintenance of way track car powered by a 
Buda engine has been rebuilt to haul long timbers such 
as side sills, as shown in one of the illustrations. The 
maximum load consists of 24 side sills, 4 in. by 6 in. 
by 37 ft. A Plymouth gasoline dinky locomotive hauls 
the cars from shop to shop. 


Passing the cars through the shop 


The three tracks on which the superstructures are 
removed from the cars are located along the west side 
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of the shops facing the waterfront. The 15-ton Brown- 
ing locomotive crane operates on the track nearest the 
waterfront. The cars to be stripped are placed on the 
adjoining track. A third track is used for the storage 
of cars awaiting repairs. An average of 12 cars a 


day are stripped. As may be seen from one of the 
illustrations, the wooden superstructures are thrown 
on the river bank where they are burned. As will be 
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After the cars have been cleaned, they are moved 
into the old enginehouse under’ cover in which are 38 
repair tracks, 24 of which are used for underframe 
repairs. The frames are raised by jacks and the trucks 
removed, after which the frames are lowered on horses. 
New end sills and bottom cover plates are applied. All 
bent parts are removed, straightened and reapplied. 

The new draft gears and couplers are applied. In- 


The underframes are thoroughly scraped and all scrap material removed oni the outside radial tracks 


explained later, the steel framework of the 40-ton cars 
is made from salvaged material. This material is sal- 
vaged at the stripping tracks. The stripping gang con- 
sists of 14 men which include the strippers, acetylene 
cutters and hoist operators. 

The cars are now moved to the underframe stripping 
gang. This work is done on the outside repair tracks 
which were formerly used for engine repairs. At this 
point the underframes are scraped thoroughly and all 
defective parts removed and scrapped. The couplers 
and draft gears are removed and repaired. Inspection 
starts at this point. The column castings and bolsters 
are partly repaired at this point and the lye vats are 


tegral rear draft lugs and bolster center fillers and com- 
bined striking plates and front draft lugs are applied. 
All defective underframe details are either repaired or 
removed and replaced by new. All of this work is done 
by two gangs. The fitting-up gang consists of 41 men 
and the riveting gang consists of 34 men. The two gangs 
move from one track to another. 

While the underframe repairs are being made, the 
trucks are receiving a complete overhauling on three 
tracks set aside for this work. These tracks are served 
by three one ton monorail chain hoists. The trucks 
are thoroughly overhauled and new journal boxes, 
bearings, wheels, etc. are applied where needed. 
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A plan view of the shop buildings and track facilities of the freight car repair shop at New Haven, Conn. 


located near these tracks. The vats are used principally 
for cleaning journal boxes and contained parts. The 
spring repair plant is located near the lye vats. The un- 
derframe stripping gang consists of 19 men. 


Where the trucks are equipped with pressed steel bol- 
sters, they are either reinforced or are scrapped and 
replaced with cast steel bolsters. The old design malle- 
able column castings are replaced with properly de- 
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signed steel castings. The arch bars are reset when 
necessary and No. 2 brake beams applied. The truck 
gang consists of 32 repairmen, including the blacksmiths. 
After the trucks are replaced under the frames, the 
side bearings are adjusted. The underframes are now 
removed to a track near the stripping tracks where they 
are sprayed with a coat of heavy black cement paint 
to prevent corrosion. The cars are now ready for the 
super-structure. 


How the superstructure is applied 
Up to this point the 30-ton and 40-ton box cars re- 
ceive the same treatment. The. steel framing of the 
40-ton single-sheathed cars is made from material re- 
daimed from old cars. Referring to the illustration 
showing one of these cars with the steel framing com- 
pleted ready for the sheathing, the two side plates are 


The superstructure stripping tracks 


made from reclaimed fish belly side sills. Three of the 
latter are cut up to secure two side plates. The end 
framing is made from reclaimed Z-bars and angles with 
end plates of new material. The side sills are made 
from scrap material, which is first straightened and the 
old holes filled up by the oxy-acetylene process, after 


Top—Two of the tracks on 
which the flooring and fram- 
ing are applied 


Left—Jigs used for fabricat- 
ing ends of 40-ton cars 


which new holes are punched. 
togiher to obtain the required length. The end frames 
are fabricated on the jigs sliown in one of the illus- 
trations. 

These various parts are cut from scrap material by an 


The pieces are welded 
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automatic gas cutting machine equipped with two cutting 
torches. The bed of the machine is 40 ft. in length. In 
addition to the parts listed above, the machine is used 
to cut from scrap material such parts as gusset plates, 
door posts, side sills and door guide brackets. One man 


Utilizing a track motor car to haul heavy timbers 


operates the machine. A gang of 58 men is required 
for fabricating and assembling the steel frame work for 
the 40-ton cars. rhe gang includes the crane operator, 
the floorman for the crane and the toolroom attendant. 
The output of these cars is two a day. 

All of the cars are now ready to receive the floors, 
sheathing, roof, etc. This work is divided between two 
gangs. One gang consisting of 47 men applies the nail- 
ing sills, flooring and framing complete. The other 
gang of 62 men applies the sheathing, doors, roofing апа 
safety appliances. At the same time the air brake gane 
consisting of 11 men is completing its work. The roofs 
are assembled complete in a jig on the floor and then 
lifted on the cars by the crane. 

After all the wood work is completed, the cars are 
moved to the paint shop, where they receive two coats 


Right—The car roofs 
built upon this jig 


are 


Bottom—Old roundhouse зп 
which underframes are re- 
paired 


of paint and are stenciled. A gang of 11 men is as- 
signed to this work. It requires three days to com- 
plete the painting of a car. The cars then receive final 
inspection after which they are weighed and released for 
service. 
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How production has been increased 


When the shops were first put into operation it was 
realized that it would require skillful management to 
build up the output to 12 cars a day, which was reached 
during August, 1927. The chart showing the output 
by months for a period of. one year beginning with Au- 


Personnel of the shop forces located at the Lamberton 
street freight car repair shops of the New Haven 


о. Ot men Employed as 


1 Superintendent of shops 
General foreman 
Superstructure stripping gang 
.Underírame stripping gang 


32 ...Truck gang 
41 . Underframe fitting up gang 
34 Underframe riveting gang 
47 Nailing sills, flooring and framing gang 
62 .. Sheathing, doors, roofing and safety appliance gang 
58 ..Fabricating steel work dr 40-ton cars 
36 ..Mill shop ` 
11 ..Air brake gang 
11 Painters 
5 Truck operators 
67 Labor gang 


gust, 1926, tells its own story. During August, 1926, 
71 cars were completed which required 4.9 men per car. 
The number of men required per car has been steadily 
reduced. The low point was reached during April, 1927, 
when 2.3 men were required to produce each of the 241 
cars completed. From August, 1926, to April, 1927, the 
car output increased 186 per cent while the man load 
increased only 35 per cent. From December, 1926, to 
April, 1927, the man load has remained practically con- 


The draft sill is reinforced by a 14-in. plate which is extended 
around on the bolster to engage three additional rivets 


stant yet car production since December has increased 
about 100 per cent in terms of the August, 1926, pro- 
duction. In the same period, the labor cost per car has 
been reduced 46 per cent. 

Several factors are responsible for this splendid per- 
formance. Much thought has been given to maintain- 
ing an adequate supply of repair parts. Charts in blue- 
print form have been prepared which show at the be- 
ginning of each week, the number of parts required for 
each operation for each week. For example, the chart 
showing the castings required for the underframe and 
truck shops indicates in the first column the kind cf 
material, whether malleable iron or cast iron ; the second 
column a description of the parts such as angle cock 
brackets; the third column the pattern number, the 
fourth column the number on hand at the beginning of 
each week. The charts are marked with red, orange or 
yellow crayon. The red indicates the number of pieces 
on hand, the orange the number of pieces ordered and 
enroute and the yellow the number of pieces ordered but 
not shipped. These charts give a clear picture of the 


material situation and reduce to a minimum, work being. 


held up waiting repair parts. 
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Other factors that have helped increase production 
are the splendidly worked out material delivery sys- 
tem, the bonus system, system of inspection and the 
fine spirit of cooperation. Many yards of concrete run- 
ways have been laid to facilitate the delivery of ma- 
terial. 

The cars are not only being rebuilt at a minimum of 
expense, but by reason of the character of the repairs, 
they are expected to play a decided part in materially 
reducing future maintenance expense. 


Spray painting box car siding 


HOWN in the illustration is an experimental instal- 
lation built for the purpose of putting the first coat 

of paint on car siding as it is delivered to the car repair 
shop. It consists of a ventilator shaft, two rollers, op- 
erated by an air motor, and a spray painting device 
which is placed inside the ventilator shaft. ^ As each 


length of siding is unloaded from the car, it is passed 
between the rollers into the ventilator shaft, where it is 
painted, and carried on out the opposite side. The spray 
The 


nozzle is located immediately beyond the rollers. 


Experimental installation which has expedited the work of 
painting box car siding 


siding is piled in the rack as fast as it is received from 
the painting device. 

It is planned to locate this equipment inside the lum- 
ber storage shed so that the siding can be passed into the 
shed and through the spray painting device as it is un- 
loaded from the car. The rollers will be placed in the 
wall of the shed and the ventilator shaft built up 
through the roof. The siding will be piled on racks, 
similar to that shown in the illustration, until the paint 
has dried, after which it will be stored until ready 
for use. 


Resume brings Arbitration Decisions 
up to date 


A total of 33 decisions involving cases from No. 1499 
to No. 1532, inclusive, briefly summarized 


N order to publish in the March issue abstracts of 

decisions printed in the current circular of decisions 

of the Arbitration Committee, and to keep future 
decisions noted in these columns approximately up to 
date, the thirty-three decisions that precede this cir- 
cular, and which have not already been abstracted in 
these columns, will be briefly reviewed in the following 
paragraphs. Of the 33 decisions rendered in cases from 
Nos. 1499 to 1532, inclusive, 12 (Cases Nos. 1501, 3, 
5, 6, 12, 13, 15, 19, 24, 29, 31 and 32) involve Rule 
32. The decisions were equally divided against the 
owners and the handling lines. Case No. 1499, in- 


volving Rule 12, referred to the cleaning of air brakes - 


on six cars for which the owner refused to pay the 
charges, claiming that the brakes were not cleaned as 
stenciled and charged for. The decision was rendered 
against the owner. Decision No. 1379, which was pub- 
lished on page 619 in the October, 1926, issue of the 
magazine, applies to this case. Case No. 1500, involv- 
ing Item 157, Rule 101, refers to an incident where 
an overcharge was made for repairing automobile doors 
of the double reinforced type. The decision stated 
that the charge should not exceed the price for a door 
as referred to in the rule. 

Cases Nos. 1502 and 1507 hinge on the interpretation 
of Rule 60. The responsibility for the second cleaning 
of air brakes within six months on account of illegible 
stencil marks, is the point upon which the disputing 
railroads could not agree. The decisions in both cases 
refer back to the decision rendered in case No. 1490 
which was published on page 19, in the January, 1928, 
issue of the Railway Mechanical Engineer. 

Cases Nos. 1504 and 1523, involving Rule 91, refer 
to the adjustment of undercharges found when a re- 
check was made of the original records. The decision 
rendered for Case No .1504, which is interesting, reads 
as follows: “Rule 91, Section (e), requires adjustment 
of undercharges found on checking bills payable by the 
company against which the bill is rendered. It is in- 
advisable, however, to require an adjustment of such 
undercharges as may be found on rechecking original 
records by the company rendering the bill. The Sup- 
plementary Regulations require adjustment of over- 
charges which may be developed by a recheck of the 
records of the repairing line, there being no such re- 
quirement in the case of undercharges. Therefore, the 
contention of the repairing road is not sustained." 

In rendering its opinion on Case No. 1523, the Com- 
mittee stated that the decision for Case No. 1504 ap- 
plied. 

Case No. 1508, involving Rule 2, was unusual in that 
only one road would agree to submit the case to the 
Committee for a decision. The repairing line rendered 
bills against the originating line for adjustment of lad- 
ing and application of proper doorway on seven cars 
received from a delivery line, in accordance with the 
provisions of A. R. A car service Rule 14. The orig- 


inating line did not dispute the fact that the work was 
performed, but declined to accept the bills and make 
a settlement based on a circular issued to the effect 
that after a certain date it would not render or pay 
bills based on Rule 14. The contention of the repair- 
ing line was sustained in view of Rule 130, as well as 
Section (h) of Rule 2, in connection with Section (e) 
of Car Service Rule 14, in effect during the period in 
question. 

The question of the responsibility for wrong repairs 
as set forth in Rule 88, Interpretation No. 2, was in- 
volved in Case No. 1509. The repairing line was held 
responsible for the material as well as the labor in- 
volved in standardizing wrong repairs. 

The facts set forth in cases Nos. 1510 and 1530, in- 
volving Rule 43, were that the handling line notified 
the owner that one of its tank cars was found leaking 
and damaged, which was owner's responsibility, and 
requested disposition of the car. The owner refused 
to pay the bill, contending that the handling Jine failed 
to establish a claim of owner's responsibility. The 
owner's contention was, in both cases, sustained by the 
Committee. 

Case No. 1511, involving Rule 122, Interpretation No. 
3, refers to a basis for computing the depreciation of a 
destroyed car. The owner claimed that the car had 
been rebuilt new in 1922, using some material salvaged 
from cars built in 1907. The handling line contended 
that the depreciation should have been computed from 
1907. The Committee sustained the contentions of the 
handling line. 

In Case No. 1514, 5-in. by 7-in. Type D couplers 
were used to replace on two cars 5-in. by 5-in. couplers 
standard to the cars. The owner contended that the 
charge should not exceed that for the 5-in. by 5-in. 
common couplers applied because the substitution of 
S-in. by 7-in. for 5-in. by 5-in. couplers is prohibited 
in Rule 17 (c), last paragraph. The repairing line 
maintained that the charges were correct and supported 
by Rule 17. The decision was to the effect that “both 
parties agreed that the substitution of the 5-in. by 7-in. 
couplers was improper. Under these conditions, the 
charge for the new couplers should not exceed the 
value of new 5-in. by 5-in. couplers standard to the 
car." 

Cases Nos. 1516 and 1517, involving the second para- 
graph of Rule 4, refer to emptying and reloading a 
car against which a defect card had been issued for slight 
damages. The road issuing the defect card contended 
that the owner should have immediately sent the car 
to the shop for repairs and not have continued it in 
service. The owner contended that Rule 4 did not 
cover such cases. The following decision, which is of 
interest, was rendered: "Rule 4 is intended to prohibit 
the issuance of defect cards for slight damage existing 
on cars in interchange. Therefore, the wording ‘That 
of itself does not require repairs before reloading of 
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car, as expressed in the rule, is a measure for the 
guidance of inspectors in the determination of the re- 
sponsibility for damage.. It should not be used for the 
purpose of invalidating a defect card issued in good 
faith and under the provisions of the rules. 

“The circumstances in this case are not such as would 
invalidate the defect card. The bill of the owner is 
sustained.” 

The decision rendered for Case No. 1517 was iden- 
tical to the above quoted decision. | 

Case No. 1518, involving Rule 86, refers to the re- 
sponsibility for recording correct axle dimensions. The 
Committee pointed out that decision No. 1478 (pub- 
lished on page 736, in the November, 1927, issue) was 
similar in principle. 

Case No. 1520 was unusual in that the handling line 
rendered a bill against the owner for the replacement 
in mail and baggage cars of brooms, feather dusters, 
stools and water pails for which it added labor charges 
varying from .3 to .5 hours per article. The owner 
to pay for labor charges, as such a charge was not 
stipulated in passenger interchange Rule 21. The 
owner's contention was sustained by the Committee, 

In Case No. 1521, involving Rule 30, one road re- 
weighed a car and failed to obliterate the old stenciling 
marks with the result that.the second road reweighed 
the car but obliterated the old stenciling. Both roads 
billed the owner for reweighing the car. The owner 
requested the first road to cancel its charge which it 
refused to do. The Committee sustained the owner's 
request. 

In Case No. 1522, the repairing line ordered material 
from the ewner who, not having it on hand, ordered it 
from the manufacturer, directing that the material be 
sent collect direct to the repairing line. The owner 
rendered a bill for material plus 15 per cent for freight 
charges and stores expense, which the repairing linc 
refused to pay. The contention of the repairing line 
was sustained. Decision No, 1489, (published on page 
788, in the December issue) applies. 

In Case No. 1526, the repairing line requested the 
owner to furnish one metal end sheet for B end, lefi 
side of coupler, on account of handling line responsi- 
bility. The owner declined to ship the material, claim- 
ing that according to Rule 122, the repairing line should 
furnish repair parts. The contention of the owner was 
sustained by the Committee. 

According to the facts set forth in Case No. 1527, a 
tank car company made repairs to 18 of its cars on 
authority of defect card issued by the handling line, 
which objected to some of the charges, claiming they 
were excessive. The owner claimed that because it 
purchased the parts for its cars from a manufacturer 
it was justified in charging their invoice cost, plus 15 
per cent for the various parts in question, applied to its 
cars on authority of defect cards per Rule 105. The 
line issuing the defect cards contended that the owner 
should furnish the weights of the bolsters removed and 
applied and reduce the charge to conform with Items 
188-A, Rule 101. The contentions of the line issuing 
the defect cards were sustained. 

As stated in Case No. 1528, the repairing line changed 
a pair of wheels on account of one wheel having a 
worn flange. The axle removed had a 4 7/16-in. by 
8 3/16-in. journal, a 534-in. wheel seat and a 5%-in. 
center. The repairing line allowed only scrap credit 
for the axle removed on account of having an over- 
sized journal and center. The owner contended that 
second-hand credit should have been allowed, accord- 
ing to Rule 98, section (c), last paragraph. The con- 
tentions of the owner were sustained. 
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A handy clamp for the 
woodworker 


By Richard Stringle 
Assistant general car foreman, C. © E. І, Danville, Ill. 


N page 152 in the March, 1927, issue of the Rail- 
way Mechanical Engineer appeared a description 
cf a shop-made woodworker's clamp. The accom- 
panying illustration shows a clamp which the writer con- 
siders a superior clamp for this class of work. The rea- 
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This clamp applies pressure to both sides of the board being 
glued, thus preventing buckling 


son for preferring this design over the one shown in the 
March issue is that when the pressure is applied with 
the screws of that clamp, the tendency is for the boards 
being clamped to buckle. This cannot happen with the 
clamp illustrated because, by placing the clamp at an 
angle, pressure is applied to both the front and back of 
the board being glued. 
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The Wabash at Decatur, Ill, has used metal shelfing to 
carry out the system of unit piling of car material 
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. Method of locating eccentric 


crank arms 
By P. J. Connors 


Erecting shop foreman, Bessemer & Lake Erie, Greenville, Ра. 


NE of the difficult problems with which our shop 

has had;to contend has been the locating of ec- 
centric cranks and cutting keyways in the main crank 
pins. This.work has often necessitated the holding up 
of locomotives in the shop, because the work could not 
be completed until the wheels were under the engine 
and the valves set. Formerly the procedure was to 
slot the keyway in the crank, apply the crank and ad- 
just it on the crank pin, then lay off the keyway on the 
crank pin, remove the crank and drill the keyboard. This 
process was not only slow but the crank was often 
injured by the sledging necessary to remove it. In an 
effort to reduce the time required to do this work, we 
conducted some experiments and have finally perfected 
a method with which a considerable saving is being 
effected. The new method of locating cranks and cut- 
ting keyways in the main crank pins is shown in the 
illustration. 

In Fig. 1, A is the crank arm, the pin end of which 
is bored out to a diameter which will accomodate all 
classes of main pins. It is provided with four movable 
blocks which serve as a chuck. The different sizes of 
pins are scribed on the blocks В and on the outer side 
of the arm. This makes it very easy to set true by mov- 
ing the set screws back of these blocks the same as in 
a lathe chuck. The outer end of this arm is provided 
with a point, C which moves in the slot and may be 
lined for the different lengths of crank arms. These 
lengths are stamped at D and Е with a center line Ё 
for locating the center of the keyway. This is used for 
all Baker, Walschaert and Southern valve gears. 

To operate the device, it is placed on the crank pin 
and the chuck jaws are set down on the pin until it is 
just tight enough to be rotated easily by hand. The 
machinist then takes the centering gage G, which is pro- 
vided with a removable center. This center fits into the 
center in the main axle and the base which is held up 
against the end surface of the axle. The centering gage 
is also provided with a movable outer cross bar Н, 
which is graduated from the center of the gage G to the 
outer point / for different eccentric throws. These di- 
mensions are stamped on the base of the gage G and on 
the cross bar /7 which eliminates the need of a blue 
print. Set the cross bar H at the required dimension on 
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the print for the desired eccentric throw and the mov- 
able point C on the eccentric arm A. The dimensions 
stamped on the arm at D and F for crank arm lengths, 
correspond to those shown on the blue print. Then rotate 


Fig 1.—Locating the eccentric crank; Fig. 2—Milling the 
Keyway; Fig. 3—Checking the crank arm after it has 
been applied 


the crank arm 4 until the point C meets the point J on 
the cross bar H and then scribe the center line E on the 
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main pin for the center of the keyway. The keyway is 
then laid out and milled as shown in Fig. 2. 

The regular crank arm shown in Fig. 3, which has 
been laid out as shown at J, K and L, and the keyway 
cut, is then applied to the pin and the key is driven part 
way in. It is then checked with the centering gage G 
and if found correct, the bolt hole is drilled, reamed and 
the bolt is fitted. After the bolt is fitted, it is again 
checked with the centering gage G as shown in Fig. 3. 
All this work is done before the wheels are placed under 
the locomotive. 

The greatest difficulty we had with most devices for 
laying out crank pin keyways was that there was no way 
to check them after the crank was applied. If the crank 
changed during the operation of fitting the key and bolt, 
there was no way of detecting it. But by using the cen- 
tering gage G, the crank arm can be checked at all times, 
with the rods on as well as with the rods off. 

The method described not only saves time and labor 
in the application of eccentric cranks to crank pins, but 
also has been found to be accurate. It is used regularly 
and has proved to be satisfactory. 


Repair rack for holding com- 
pound air compressors 
By H. H. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 


T is a cumbersome job to handle a compound air 

compressor when receiving general repairs. It re- 
quires the services of a crane and two or more men 
in order to place the compressor in the different work- 
ing positions. The illustrations show a rack for hold- 
ing large compressors so that by turning a crank the 
unit can be placed in any working position. 

There are no complicated parts involved in the con- 
struction of the device. A base plate 2714 in. in di- 


Compound air compressor rack 


ameter and containing eight l-in. holes is bolted to the 
floor. On top of the base sits a circular frame 22 in. 
in diameter which contains four rollers equally spaced. 
The pump rack lock, in the circumference of which are 
cut eight slots, equally spaced, rests on the four rollers. 
The main U-frame which measures 3856 in. inside of 
the vertical arms, is made of flat iron 5 in. wide by 
1% in. thick. A 2-їп. threaded hole is cut in the center 
of the bottom member of the frame. А swivel pin 
which is screwed into this hole fits in the center of the 
rack lock plate. The sub-frame or cradle which sup- 
ports the compressor, revolves inside of tne main 
frame on two trunnions. The compressor in the cradle 
18 revolved to any position by a worm and gear oper- 
ated by a crank. The device is locked in position by 


‘the rack in various positions. 
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a foot pedal which permits a latch to drop into any 
of the eight latch slots in the rack lock plate. 

One of the illustrations shows a compressor held in 
In the horizontal posi- 


tion the workman can remove any of the accessible 
In the angular position, the cylinder packing 


parts. 


Upper left—In this position, the boring bar is assembled in 
the compressor; Upper right—A similar rack for а 9:4-іп. 
air compressor; Lower left—The rack in a vertical 
position where accessible parts can be easily removed; 
Lower right—The proper position for fitting 
cylinder packing 


rings can be properly fitted to the cylinder bores. In 
the horizontal position, the boring bar can be assem- 
bled for reboring the cylinders without dismantling the 
cylinders to have them bored in the machine shop, thus 
saving considerable time and labor. 


The “Thatcher Perkins"—1863—0One of the locomotives 
exhibited during the Fair of the Iron Horse, held at 
Halethorpe, Md., Septernber 24 to October 12, 1927 
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Quenching—A practical study of 
rapid cooling’ 


Discussion of the methods of quenching, speed plunging and 
the effect produced on various shapes 


By Percy J. Haler 
Principal, Leyton Technical College, Leyton, England 


There are many factors which influence the rate of 
cooling, and the following are of great importance, 
namely, the mass and shape of the object cooled, the 
composition and temperature of the quenching medium, 
the velocity at which the object travels, and the direction 
in which the quenched object is plunged. It is still a 
debatable point as to which liquid gives the most rapid 
quench and Table I shows very divergent views, largely 
owing to the methods of quenching. 


Table I—Relative values of quenching mediums 


Sp . Order 
in Quenching of Quenching 
seconds medium merit medium 
15 Mercury 1 Water spray 
2.0 Water-pressure spray 2 Water at 20 deg. cent. 
2.2 Rain water 3 Salt water 
2.5 Hard, brine, and sea water 4 10 per cent sulphuric acid 
3.0 Kerosene 5 Water at 50 dey. cent. 
3.2 Light mineral oil 6 Mercury 
3.5 Fresh fish oil 7 Linseed oil 
3.6 Lard and old used fish oil 8 Water at 100 deg. cent. 
3.9 Boiled linseed oil 9 Lead 
3.9 Raw linseed oil ЧЇЙ. ы vus 
(From Steel Thermal Treatment, (Le Chatelier's experiments as plot- 


by Urquhart.) ted in Brearley’s Heat Treatment 


of Tool Steel.) 


—— 


It will be noticed that Le Chatelier places water spray 
first and mercury sixth on the list, but these results were 
obtained in two different ways. 

Urquhart carried out practical tests on 0.9 per cent 
carbon steels L4 in. by 14 in. in section, heated to 778 
deg. C. over a length of 2 in. and then plunged into the 
quenching medium. In this case the rate of cooling at 
about 720 deg. C. was measured. Le Chatelier heated 
small cylinders of steel into which a thermocouple was 
placed and then observed the relative time required to 
cool from 700 to 100 deg. C. 

Benedicks conducted similar experiments where the 
specimen was carried in a circular arc through the water. 
According to him, the cooling property of a liquid is 
chiefly dependent on a high latent heat, the specific heat, 
conductivity and viscosity being of secondary importance. 
But these views are hardly in accordance with those of 
practical workmen and were not obtained by taking into 
account the usual rate of motion of the quenched object. 


Common methods of quenching 


Among the more common methods of quenching the 
following can be considered : 

Hand quenching, where the object is held by the work- 
man, usually by tongs, and is plunged into water with as 
great a velocity as possible. 

Gravity quenching, where the object is released just as 
it meets the surface of the water and falls to the bottom 
of the tank. 

Dump quenching, where the objects are released in a 
mass from the furnace and travel haphazardly through 
the quenching medium. 


* Abstract of a paper prepared for the American Society of Mechanical 
Engineers. 
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Spray quenching, in which specially designed harden- 
ing machines, work with water under a minimum 
pressure of 40 to 50 Ib. and a maximum temperature of 
15 deg. C. 

There are also a number of other methods, but a great 
deal of hardened work is quenched by one of the first 
three mentioned. 


Speed of plunging 


It is difficult to get any reliable information as to thc 
speed with which the object travels through the water, 
and experimenters do not refer to this. 

In hand quenching there is a vigorous lunge, the speed 
toward the end of the stroke being limited by the 
tendency of the muscles to contract. If the tank is deep 
the movement is continued by bending the back, and at 
the end the upward stroke commences. The average 
velocity varies with the individual, but the highest obtain- 
ed is 6 ft. per sec., for 20 in.; other results show 5 ft., 
3.96 ft., and 3.58 ft. per sec. and retardation is very 
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Fig. 1—Alterations in length of quenched cylindrical 
specimens 


marked with certain individuals. 
gives a drastic quench. 

In gravity quenching the object is released from the 
tongs just over the surface of the water, enters with no 
initial velocity, and at the-end of about 2 ft. will have a 
velocity under 3 ft. per sec. 

In the first case there is retardation of the specimen, 
and in the gravity quench, acceleration. 

Dump quenching is the most barbarous method of all, 
and is one that few up-to-date firms would care to adopt. 
No two pieces are cooled at the same rate, and pieces still 


Six feet per second 
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ancooled will lie at the bottom of the tank, affecting each 
other in an indeterminate way and tending to make 
up-to-date equipment useless. The workman allows the 
material to fall through the water by gravity with some 
initial velocity, generally in the wrong direction. 

It will thus be seen that practically all experiments and 
most hardening operations are carried out with velocity 
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Fig. 2—Alterations in diameter of quenched cylindrical 
specimens 


of entry into the quenching medium varying from a 
maximum of 6 ft. per sec. to O ft. per sec. and that con- 
sequently there is room for research. It has been point- 
ed out in previous discussions of this subject that the 
distortion bears some definite relation to the quenching 
temperature consequent upon the actual shock, and it 
appears that in many cases the actual conditions of 
quenching are not so carefully studied as the actual condi- 
tion of releasing an article to be quenched. 

Usually the quenching tank is not deep enough and in 
hand, gravity, and dump quenching the work at a high 
temperature is left lying on the bottom or on a wire 
shelf to cool under the worst conditions. 

Reference might be made to one or two recent attempts 
to regulate the velocity of quenching apart from spray 
quenching. | 

In a French rolling mill rail steel of 0.5 per cent car- 
bon content is manufactured by passing the rail directly 
from the rolling mill at the finishing temperature to a 
trough of hot water, of sufficient length. It passes 
through the trough at such a speed as will secure 
quenching at the proper rate through the critical tem- 
perature, then passing to the cooling tanks in the ordi- 
nary wav. 

The heat treatment in the S.A.E. specifications for 
carbon steel when used for gears of heavy section is as 
follows: Normalize at 1,650 to 1,750 deg. F., carburize at 
1.650 to 1,700 deg. F., cool in box, reheat to 1,600 to 
1.650 deg. F., quench in water at 110 deg. F., reheat to 
1,400 to 1,450 deg. F., quench in water at 110 deg. F., 
and draw at 250 to 500 deg. F. 

It is probable that the quenching proviso of such a 
specification for heat treatment will ultimately be altered 
to read: “(Quench in water at 110 deg. F. at a velocity of 
x Ít. per sec." 


Influence of direction of plunging on distortion 
produced 


In studying Lineham's paper dealing with the harden- 
ing of screw gages with the least distortion in pitch, the 
author was struck with the variable results obtained. 
Furthermore, he had also learned from practical experi- 
ence that it was possible to get widely different results 
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under apparently the same conditions. After repeated 
failure it was found that the quenching bath was respon- 
sible for these variations, and the following tests are 
selected to illustrate the influence of the direction of 
plunging on the distortion produced. 

A number of specimens were cut from the same mild- 
steel bar, were turned and ground to 0.9 in. outside 
diameter, drilled through the center and the hole reamed 
to ¥ in. The pieces were of varying length and received 
the same heat treatment, being carburized at 850 deg. C. 
for three hours in eternite, allowed to cool, and then heat- 
ed to 750 deg. C. The quenching velocity was approxi- 
mately 6 ft. per sec. 

Figs. 1, 2, 3, and 4 show the alterations in length 
diameter, volume, and density. Curves 4 in each case 
record results obtained when the specimens were plunged 
horizontally. Curves B are for specimens plunged 
horizontally and swished vigorously, while curves C are 
taken from vertical plunging. 

In studying these results and the original data the fol- 
lowing facts emerge: In vertical plunging the entry 
end is always found to have become larger than the 
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Fig. 3—Alterations in volume of quenched cylindrical 
specimens 


original diameter (0.9003 in.), and the increase or de- 
crease in diameter varies as follows from end to end: 


Length Final dia. of last end Middle, Dia. of entry 
in. to enter water, in. diam., in. end, in. 
9.525 (0.8997 0.9nu] 0.9018 
U.S9x6 0.9004 0.9017 
1.0157 0.9002 0.9013 0.9027 
0.9008 0.9020 0.9028 
2.0000 0.8994 0.9007 0.9020 
0.9008 0.9002 0.9030 


Tn horizontal plunging the circumference shrinks as 
follows: 


Length Final dia. of last end Middle, Dia. of entry 
in. to enter water, in. diam., in. end, in. 
0.525 0.8953 0.8950 0.8965 
1.0193 0.3960 0.8950 0.8952 
1.0193 0.8965 0.8953 0.8950 


Flat plate plunging experiments 


Another test was that of the dowel plate shown in Fig. 
5, which was cased for three hours at 850 deg. C. and 
then quenched at 750 deg. C. by plunging it into water 
with its wide surface at right angles to the surface of the 
water. А second plate was then quenched by plunging 
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into water with its wide surface parallel to the surface of 
of the water. This is not a method that would be adopt- 
ed practically and the surface was rounded in the di- 
rection of the length but not that of the width. The fol- 
lowing average alterations in dimensions took place: 


Vertical plunging Horizontal plunging 


Length change +0.0016 in. —0.0017 in. (not reliable) 
Width change +0.0014 in. —0.0089 in. 
Thickness change + 0.0037 in. -- 0.00235 in. 


Some important deductions may, be made from those 
tests: It can be shown that if a cylindrical object is 


Weight in Grams 


Figure. 4—Alterations in density of quenched овеза 
specimens 


plunged horizontally the diameter shrinks, and under 
certain conditions if vertically plunged, it tends to in- 
crease. 

The quenching deformations are produced in the initial 
period; modification continues, augmented by the speed 
of cooling, during cooling, while the resultant internal 
stresses must depend on the quenching deformations. 


Solid cylinders plunged vertically 


In the vertical plunging of solid cylinders the deforma- 
tion brought about in the initial period is a swelling of the 
rim, which causes at a later period a local thermal stress, 
and its effect is sometimes seen when a small ring 
separates from the rest of the cylinder. In hardening 
milling cutters this is gotten rid of by adding a blank of 
the same diameter to take the first quenching shock. 

It might be thought that as soon as the red-hot surface 
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Fig. 5—Sketch of dowel plate specimen 


touched the water there would be an instant generation 
of steam, but there was not. This belief in the spontan- 
eous generation of steam prevails especially with regard 
to boiler explosions which have taken place owing to a 
failure of the feedwater supply, which has ultimately 
allowed the boiler crown to get red hot. These tests, 
however, disproved this idea. 

It is difficult to discover the conditions for cooling, but 
the hardened ring mentioned above gives a clue. It is 
obvious that after the specimen has transmitted to the 
water sufficient heat to bring it up to or past the boiling 
point, it can absorb no more, and that the water which 
has previously been wetting the specimen will turn into 


. RAILWAY MECHANICAL ENGINEER 101 


steam. The general conception is that the cooling goes 
on equally on all the wetted surfaces and such an idea 
is necessary on any mathematical theory. 

According to McCance, “оп immersing a uniformly 
heated bar in water at zero deg. C., the first thin layers of 
water in contact with the surface of the bar are rapidly 
heated to their boiling point and steam is formed which, 
expanding outward, causes a fresh layer to come in con- 
tact with the surface, the process being repeated. The 
surface of the bar alternates between zero and 100 deg. 
C. while the steam acts as a carrier of heat to the body of 
of the liquid. This goes on until the supply of heat is 
insufficent to form steam, when the transference of heat 
to the cooling of the bar ‘takes place by convection only. 

Further, a hypothesis dealt with by Fourier assumes 
that there is a sudden cooling of the surface to final tem- 
perature or presupposes a quenching with an infinitely 
rapid cooling medium; in fact, any mathematical theory 
must consider a uniform cooling of the surface. 

From a study of streamline motion it is easily realized 
that uniform cooling of the surface is not possible, and 
the problem has been attacked by allowing flowing water 
to pass various rectangular and cylindrical objects and 
studying the various streamlines. Similar forms have 
then been made in which the exterior is formed of fine 
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Fig. 6—Left, Streamlines around an infinitely long cylinder 
lying in water with the axis horizontal; Right, Showing one 
streamline in the position obtaining for vertical quenching 


high-resistance wire. Steady conditions were obtained 
with the cold form and the streamlines studied under 
normal conditions, then the current was switched on and 
they were studied under the new conditions. 

he right hand drawing in Fig. 6 shows one streamline 
for cylinders in the same position as obtained in vertical 
quenching. With an infinitely long cylinder lying in the 
water with its axis horizontal, the streamlines would 
theoretically be as shown in the left hand drawing of the 
same figure. These figures show that the streamlines are 
totally different for the two cases, and it has already been 
shown that the distortion is different. 


Thin circular disk 


Another illustration might be taken: Supposing that a 
thin circular piece is being plunged through the still 
quenching medium, the streamlines will be as shown in 
the right hand sketch of Fig. 7. In the center the whole 
of the momentum will be converted into pressure energy, 
while toward the edges a greater part will be converted 
into velocity energy. 
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It has been proved that streamlines are the same when 
flow takes place past a fixed obstacle as when the obstacle 
moves at the same speed as the stationary fluid. Further, 
the type of flow taken on the under side of the object 
depends on the velocity. If it is more than 30 cm. per 
sec. then there will be turbulent flow; 30 cm. per sec. is 
rcughly 1 ft. per sec., and it has been shown that it is 
possible to get a quenching velocity of 6 ft. per sec. 

- If the velocity is diminished to under 2 cm. per sec. 
or 0.0656 ft. per sec., the surfaces of discontinuity dis- 
appear and are succeeded by a central turbulent ring to- 
gether with two vortices. 

When the thin rectangular form is stationary and there 
is a slow velocity of flow past the form, the streamlines 
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Fig. 7—Left, in quenching heated specimens the two pistons 
of hot water preceded by steam tend to reduce the 
diameter at the center; Right, Streamlines around 
a thin disk being plunged through a still quench- 
ing medium 
The center sketch is drawn to show that if the specimen sinks at the rate 


of more than ] ft. per sec., turbulent flow takes place at the side А 
and steam accumulates at this point first. 


are as shown in the left and right hand sketches in Fig. 
8, but immediately the form is heated the lines reverse in 
direction as shown on the left of the same figures. The 
heat passes to the water on the underside by conduction 
and the water is only heated for a very short distance. 
This is illustrated by the original streamline being cut as 
at AB in the right hand sketch, Fig. 8, and remaining 
persistent for some time. 

It will thus be seen that as soon as the current is 
switched on the streamlines change direction, and the 
hotter the form the more they tend to become sinuous. 

In actual plunging the turbulent flow set up with 
velocities of over 1 ft. per sec. and shown in the right 
hand sketch, Fig. 7 will be intensified by the red-hot 
metal, but as soon as the surface has dropped in temper- 
ature it will tend to become as shown on the right of the 
right hand sketch, Fig. 8. 


Streamlines around a stationary cylinder 


Take again the case of the streamlines around a sta- 
tionary cylinder (Fig 6, left) if the velocity is over 1 ft. 
per sec., turbulent flow will take place on the downstream 
side of the body, and will be spread over more than half 
of the underside of the circumference. With drastic 
quenching and a stationary liquid this will be on the top 
side (Fig. 8, center). It therefore follows that steam 
will: be more freely generated on this side, keeping one 
part of the circumference hotter than the other and allow- 
ing greater shrinkage of the high-carbon-steel shell. Take 
the tests in the table: 


Case-hardened cylinders plunged with the horizontal axis parallel to the 
plane of the water 


Avg. dia. Avg. lenzth Change of dia. Change of length 
0.8973 0.89327 -—-0.0001 0.0009 
0.8972 1.8955 —0.00023 —-0.00063 
0.897 23 2.89932 = -0.00025 - 0.00208 


(Note that length practically equals diameter, giving more surface for a - 


given volume.) 
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Case-hardened cylinders plunged with the horizontal axis at right angles 
to the plane of water 


Avg. dia. Avg. length Change of dia. Change of length 
0.9002 0.89972 —0.00033 0.0006 
0.9000 1.8974 4-0.00033 + 0.00117 
0.9000 2.89665 + 0.00016 4-0.00122 


(See above note.) 


With drastic vertical quenching when the length is 
more than three diameters long, eddy formation takes 
place around the edges of the base which first meets the 
stream, followed by streamline and eddying water in the 
wake. The stream in this case has more chance of being 
swept away, hence there will be rapid cooling of the shell. 


Hollow cylinder plunged vertically 


Another case which is obvious is that of a hollow 
cylinder plunged vertically, that is, with the plane of the 
hole parallel to the plane of the surface of the water. It 
is known that rings above 3 in. in diameter open out, 
become larger, and it is therefore necessary for the lathe 
operator to make the ring smaller in diameter to provide 
for a grinding allowance. 

The maximum and minimum allowances for rings up 
to 8 in. in diameter may be found from the following 
rules: 

+ Maximum allowance to be added to standard size = 0.05 log D + 0.015 
+ Minimum allowance to be added to standard size = 0.04 log D + 0.01 


where D = internal diameter of the ring. 
It will be noted that with the small rings no allowance 
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Fig. @—Left and Right, Streamlines Around a Thin Rectan- 
gular Form; Center, Turbulent Flow with 
Drastic Quenching 


is necessary, the ring coming in and providing its own 
grinding allowance, the first quenching for the inside 
being hot water preceded by steam. 
For an 8-in. ring the above rules give: 
Maximum allowance = 0.05 log 8 + 0.015 = 0.060 in. 
Minimum allowance = 0.04 log 8 + 0.01 = 0.046 in. 


That is, the lathe operator must turn between the limits 
7.96 in. and 7.954 in. in order that outward distortion and 
grinding may be provided for. 

From a series of experiments carried out by the author 
on 8-in. and 5-in. rings carburized at 900 deg. and 
quenched at 850 deg. C. and by Blue on %4-in., l-in., 
1:6-іп., and 2-in. rings carburized at 926 deg. C. reheated 
to 888 deg., quenched in oil, tempered at 792 deg. C. and 
quenched in water, the following rule has been deduced: 

Distortion = —— 0.00037D? + 0.0068D — 0.0163 


The actual distortion on an &-in. ring from this rule is 
0.0145 in. It must of course be remembered that the 
higher the quenching temperature, the greater the dis- 
tortion. 
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The distortion of small rings is due again to the differ- 
ence in temperature of the quenching water on the inside 
and outside of the cylinder and the resulting thermal 
stresses produced. 

In quenching screw gages, they are plunged vertically 
at comparatively slow velocities. The streamlines which 
run near to the crest of the thread of a screw are deflect- 
ed slightly inward toward the core and then outward to 
the next full diameter, but this can be observed experi- 
mentally only on a screw with a big pitch. The full and 
effective diameter will be cooled first. The core will be 
shielded by hot water and steam and must cool more 
slowly, and shrink, owing to the heated mass of the body 


of the gage. The following results illustrate this point. 
Before After 
hardening hardening Change Remarks 
Ful diam. F 1.1491 1.1516 +0.0025 Entry end 
M 1.1492 1.1513 0.0021 
1.1491 1.1518 0.0027 
Effective diam., Е 1.1176 1,1203 0.0027 Entry end 
M 1.1176 1.1191 0.0015 
1.1175 1.1196 0.0021 
Core 1.0848 1.0874 0.0026 Entry end 
M 1.0848 1.0862 0.0014 
1.0848 1.0862 0.0020 


Generally, in the tests given in this paper, shrinkage is 
only occasionally experienced in the core and depends on 
the pitch. . 


Change 
+0.0006, +0.0004 


Before hardening After hardening 


1.3071, 1.3075 1.3077, 1.3079 
1.3075, 1.3070 1.3082, 1.3081 
1.3072, 1.3075 1.3085, 1.3081 


1.3250, 1.3255 1.326, 1.3264 
1.3235, 1.3235 1.3244, 1.3245 
1.3237, 1.3233 1.325, 1.3241 


1.5340, 1.5336 1.5335, 1.5336 
1.5339, 1.5340 1.5337, 1.5340 
1.5339, 1.5337 1.5341, 1.5339 


Full diameter 
+0.0013, 


+0.0010, 4-0.0009 
* +0.0009, +0.0010 
2-0.0013, 4-0.0008 


+0.0005, 0.0000 
—0.0002, 0.0000 
+0.0002, +0.0002 


+0.0006 


Effective over needles 


Core over pieces 


As additional proof, a 34-in. diameter cylinder 3 in. 
long was prepared and threaded the entire length with a 
U. S. standard thread, 10 per inch. The actual rate of 
center quenching calculated at the cooling velocity of 720 
deg. per sec. was 92 deg. C. per sec. against 90 deg. for a 
similar plain cylinder. The surface per unit volume of 
this threaded specimen and of an unthreaded cylinder of 
the same length and diameter were respectively 11.0 and 


The streamlines or the convection currents are the 
factors in quick cooling producing initial deformation. 
Spaces which allow warm water, steam, or air to accumu- 
late must delay cooling. A series of tests were carried 
out by cutting a free screw thread on the outer surface of 
a calorimeter tube with the object of breaking up the flow 
of water and thus increasing the rate of heat transmis- 
sion. In another series the tube surface was not so 
broken. Comparing results, it was found that the rate 
of heat transfer is not appreciably altered, probably due 
to the bottom of the thread being filled with nearly stag- 
nant water, which neutralizes the good effect produced by 
the water scrubbing hard over the tops of the thread. 

In a paper by K. Heindlhofer, it is pointed out that 
comparison of the experimental curves with solutions ob- 
tained mathematically bears out the fact that the hy- 
pothesis in which it is assumed that steam is formed at 
the boundary of the solid (Leidenfrost effect). That the 
water-steam surface remains parallel with the surface of 
the solid and that heat moves in the liquid by conduction 
alone is untenable after the first stages of quenching. 

Neither is the hypothesis valid that steam is formed 
at the bordering of the solid, and that the surface water- 
steam remains parallel with the surface of the solid ; heat 
is removed by convection only at a uniform rate. 

This is explained by the fact that the thickness of the 


+0.0007, +0.0011. 
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steam film grows rapidly, becomes unstable, and bubbling 
is set up. 

From a study of the streamline effect in connection 
with the dimensional changes of a case-hardened speci- 
men, it is most probable that there is a tendency for the 
steam to form in bands, along planes where the direction 
of flow is a minimum or where eddying is set up. 

It is obvious that the casing of, say, 0.9 per cent carbon 
steel will tend: With almost instantaneous surface cool- 
ing to give an increase of volume; With slower surface 
cooling to give a decrease in volume; With a band of 
steam, say on the longitudinal surface of a cylinder 
plunged as shown in Fig 8, center, to give a decrease in 
volume. 

In conclusion, it is evident that there has been little 
progress in many shops as far as quenching operations 
are concerned. A tank of some type with a means of 
keeping the water cool is looked upon as all that is neces- 
sary. 

It is extremely likely that not only will spray cooling 
be provided, but also cooling with sprays of appropriate 
temperature or with jets of different types and tem- 
peratures. 


A tool rack for the smith shop 


HOWN in the illustration is a swivel rack for hold- 
ing hammers and other tools. It was designed pri- 
marily for use in the blacksmith shop but it can be used 
in any shop where a number of such tools are used. The 


A convenient and good looking rack for holding hammers 
and miscellaneous tools 


swiveling arrangement makes the rack especially handy 
as it is only necessary to turn the rack within reach of 
the tool desired. It was designed and built by the 
blacksmith standing at the left of the rack. 


Staybolt production in railway shops 


The proper threads, inspection system, gages, fixtures and 
machines best suited for this work 


Part 1. 


as to whether staybolts should be purchased or man- 

ufactured in the shops. It is doubtful, however, 
if the manufacture of staybolts in railway shops will 
ever be entirely abandoned, owing to the many diam- 
eters and lengths demanded on short notice in loco- 
motive repairs. А skeleton organization, at least, must 
be maintained for this work. The question of pur- 
chase, ordering from a central shop or local manu- 
facture, must, from necessity be determined by each 
railway. $ 

There has been considerable discussion as to the 
most desirable shape of thread, the best practice for 
measuring the diameter of the threads and the per- 
missible error of lead of the staybolts. As the above 


Fig. 1—Left: Sharp vee thread—Center: United States Stand- 
ard thread—Right: Whitworth standard thread 


IE the minds of many railroad men, it is a question 


factors govern largely the commercial manufacture, 
the question of „gages and devices will first be con- 
sidered. 

Shape of thread 


Staybolts are made with either one of three forms 
of thread shown in Fig. I. The sharp vee thread is sup- 


Fig. 2—Reverse taper die lead and chasers for cutting threads 
on staybolts 


posed to have a nearly or entirely sharp top and root. 
The U. S. form of thread has the top and root flattened 
one-eighth of the pitch. This form is almost univer- 
sally used in this country for bolts and screw threads. 
The Whitworth form of thread has a rounded top and 
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root, which is the English standard. It is a question 
if any person other than the most expert can tell from 
the appearance which of the three thread forms has 
been aimed at when the staybolts are cut with regular 
commercial bolt cutting chasers. 

The vee threads are supposed to have a sharp or 
knife edge at the top and root and a 60-deg. included 
angle. In actual practice, the sharp top and root can 
not be maintained owing to manufacturing difficulties. 
lf it were possible to make the chasers to the theoretical 
shape, the sharp top and root are not obtained when 
threading owing to the metal dragging during this 
operation. Therefore, the thread will more nearly re- 
semble the Whitworth form. As there is no standard 
for pitch diameter of the vee form of thread, this form 
is gradually being done away with. 

The U. 5. form of thread theoretically has а flat top 
and root measuring one-eighth of the pitch and a 60- 


Fig. 3—A Greenfield thread limit gage and master gages used 
for the inspection of staybolts 


deg. included angle. The amount of flats for 12 threads 
per inch is .0104 in., or practically .010 in. A glance 
at a scale graduated to 100 divisions per inch or, if not 
at hand, a 1/64 in. scale equalling .0156 in., will serve 
to illustrate the small amount of the flats. It is a ques- 
tion if staybolt threads in actual every day practice 
are ever cut to the true U: S. form, owing to the metal 
dragging and producing a rounded top and root. 

The Whitworth form of thread is rounded on the 
top and root and has a 55-deg. included angle. With 
this form of thread, a staybolt may be cut closer to 
the prescribed form and, from a strictly theoretical 
point of view as far as the shape of thread is con- 
cerned it is satisfactory. However, from a staybolt 
manufacturing point of view it has certain objections 
owing to the difficulty of manufacturing the taps and 
dies to the correct shape. 

From the above, it is evident that staybolts cut to 
either of the three forms of threads will have similar 
appearances. Therefore, the form more suitable from 
a bolt shop, boiler shop and a tool room point of view, 
should be selected. 

The U. S. form of thread is gradually replacing all 
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other forms for staybolt work as it has the following 
advantages in its favor: 


(a) The pitch diameter standards are well established. 

(b) It has the approval of the tap manufacturers and the 
Thread Commission of the United States Department of Com- 
merce. 

(c) The thread sizes are quickly measured, making it econ- 
omical to measure staybolts whether made by the railways or 
purchased. 

(d) By adopting one standard it reduces the varieties of 
staybolts carried in stock by manufacturing concerns, therefore 
encouraging their manufacture by outside concerns. 

(e) It reduces the staybolt taps to one common form of 
thread, making it possible for the manufacturers more quickly 
to fill orders. 


Pitch or lead of thread 


Twelve threads per inch is the generally accepted 
standard for staybolts. There has been considerable 
controversy as to the amount of deviation that should 
be allowed from a true 12-thread-per-inch lead. Some 
railways insist on great accuracy and demand that all 
staybolts be cut on machines equipped with lead screws 
similar to the lead screw on laths to insure correct- 
ness. Others are willing to rely on the chasers for the 
correctness of the lead. It is not the purpose of this 
article to go into the question of the allowable error 
in the lead of staybolts. An investigation will generally 
reveal the fact that the lead for the tapping of boilers 
from the outer to the inner sheets is subject to so many 
variables that refinements of the thread lead to stay- 
bolts is largely lost. For instance, it is the practice, 


Fig. 4—A Greenfield limit gage held in a vertical position to . 


gage the bolt by its own weight 


when tapping boilers, to drive the staybolt taps with 
air or electric motors which may be held at any angle. 
When tapping downwards, the weight of the motor is 
on top of the tap which tends to spring or move the 
first sheet towards the second. At other times the 
conditions are reversed. One gang of men will apply 
more pressure, others less, springing the sheets in dif- 
ferent amounts. The firebox is often only temporarily 
held in place where a slight irregularity in the method 
of tapping affects the lead of the tapped holes. All 
these varying conditions tend to destroy the accuracy 
of the lead between the two sheets. Under most con- 
ditions even where the entire boiler is tapped with the 
same tap, the lead from the outersheet to the firebox 
is not the same for all holes. It would, therefore, 
appear that too great a refinement in correct thread 
pitch lead of the staybolts is largely lost owing to in- 
correct tapping of the boilers. It is, therefore, believed 
that where the staybolts are threaded with chasers in 
good repair, they will meet all conditions as far as 
the threads per inch is concerned. 


Error in the lead of staybolt taps 


As a general proposition, when manufacturing stay- 
bolt taps, the greatest cause of error in the lead re- 
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sults from the hardening which is a condition difficult to 
control owing to different steels not acting alike during 
the operation. The manufacturers in conjunction with 
the Department of Commerce have set .003 in. as the 
maximum allowable error in the lead for each one- 
inch of tap. This limit is readily lived up to. To ask 
for a greater refinement only adds to the cost without 
compensating advantages. 


Errors in staybolt threading 


When threading staybolts without the use of lead 
screws the most common errors in the lead тау be 
caused by the following: 


(a) Incorrect closer leads, which may have been caused by 
defective hobs used when hobbing the chasers, or during inc 
hardening operation. 

(b) Chasers that have been ground too far back irom the 
throat, allowing опу a few threads for Ісайіп the bolt. 

(c) Carriages on bolt threading machines for holding the 


Fig. 5—Inspecting staybolt thread sizes with limit gages 


bolt too heavy, or not working freely on the ways, causing the 
bolt to drag and increase the lead. 

A remedy for the first trouble is to insist that all 
chasers be held within the maximum error of .003 in. 
per inch of tap. A general remedy for the second is to 
use only full width chasers. When it is necessary to 
sharpen the chasers, grind only on the face or ends 
and do not reduce the width. In many respects chasers 
as shown in Fig. 2 with the threads milled on their 
sides are more desirable for staybolt work owing to the 
fact that they may be ground without altering the shape 
of the cutting edge, also the rake of the cutting edges 
can be ground as best suited for the metal to be cut. 
For bar iron, the front rake may be seven degrees, 
for soft steel possibly ten degrees. 
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Economical manufacture, ease of applying and satis- 
factory service has shown that staybolts should be 
threaded close to standard sizes and within certain 
limits in order to admit of applying any bolt of the same 
nominal diameter to any tapped hole of the same nom- 
inal diameter. To set the limits too close adds to the 
cost of manufacture. The absence of proper limits 
results in the improper fitting of bolts. The happy 
medium is limiting the sizes close enough to meet the 
requirements without throwing too great a burden on 
the shops when inspecting or adjusting the chaser dies. 
Furthermore, the shops should be provided with gages 
by which the thread sizes of the bolts may be gaged in 
the minimum time. The practice in some railroad 
shops is to gage each individual bolt at the time of 
manufacture and a second time by the bolt inspector. 
This practice results in maintaining thread sizes which 


a DY 


Fig. 6—Staybolt blanks are sheared at each end with these 
dies 


admits of applying the bolts in any shop on the system. 
This practice is essential for central production shops. 


Gaging the pitch diameter of staybolts 


It is now universally recognized and approved by 
The Bureau of Standards that the only correct method 
for measuring the diameter of threaded articles is on 
the pitch line. (The term pitch line, or pitch diameter 
indicates a line about midway between the top and 
root of the thread.) The pitch diameter for each diam- 
eter of bolt threads per inch are shown in numer- 
ous text books ard trade catalopues. "Table [ shows 
the pitch diameter for 12 thread U. S. form and Whit- 
worth staybolts of the sizes commonly used. - 

The pitch diameter of staybolts and staybolt taps 
are readily measured with thread micrometer calipers. 
One common form is shown in Fig. 3. These instru- 
ments are useful for the measurement of all sizes of 
threads and should form a part of the tool room equip- 
ment of all railroad shops. Staybolts, with certain 
exceptions, are threaded smaller on the pitch diameter 
than the basic sizes shown in Table I, in order that 
they may readily screw into the boiler. However, no 


Table 1—Maximum or basic pitch diameter and minimum 
pitch diameter based on a working limit of .004 in. 


Diameter U. S. Е. pitch dia., Whitworth pitch dia., 
inches inches 

Bolt Inches Basic Min. Basic Min. 
3/4 ‚750 26959 6919 6967 26927 
13/16 8125 258A ‚7544 7592 ARNA 
7/8 SIS 8204 ‚8164 8217 8177 
15/16 9375 ‚8х4 8794 8842 .8802 

1 1.000, 9459 9419 9467 .9427 
1 1/16 1.0625 1.0084 1.0044 1.0092 1.0052 
i Ls 1.125 1.0709 1.0069 1.0717 1.0677 
1 3/16 1.1875 1.1334 1.1294 1.1342 1.1302 
l 1/4 1.250 1.1959 1.1919 1.1967 1.1927 
Pitch diameter of U. S. Е. thread is ,0541 in. less than nominal diameter. 
Pitch diameter of the Whitworth thread is .0533 in. less than nominal 


diameter. 


hard and fast rule has been definitely established for 
the minus limits. Balancing the threading against the 
fitting in the boiler sheets has shown that the pitch 
diameter should come between the basic sizes minus 
.004 in. as shown. in Table I. 
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Thread gages 


To insure the correct thread sizes of staybolts, it is 
necessary to provide the machine operators with thread 
limit gages which must be easy to apply and require 
the minimum time when testing the threads. Fig. 4 
shows a work thread limit pitch gage which has been 
found sufficiently accurate and quick to apply. The 
gage has two maximum or "go" points and two mini- 
mum or "not go" points, which are of a shape similar 
to the thread; viz, 60 deg. included angle. The gage is 
at times held vertically in a holder as shown in Fig. 
4. When testing with the gage in a vertical position, 
the bolt is laid on the upper "go" points and if within 
the limits, passes through by its own weight but does 
not pass the lower "not go" points. In the event of 
the bolt not passing the "go" points, it shows that the 
thread is too large, which means that the bolt has to 
be rethreaded. In the event of passing the “not go” 
points, the bolt is rejected. In some cases, the gages 
are held in the hand as shown in Fig. 5. The time re- 
quired for testing is principally that of handling the 
bolts. When considering the great improvement in 
the uniformity of the thread sizes following the use 
of these gages and the small amount of time consumed 
for testing, this method of staybolt inspection is a good 
practice which results in economy for any railway 
shop. Fig. 3 shows a master cvlindrical gage used 
when setting the work gages. ‘The work gages are 
frequently checked and when necessary, reset to the 
master gages. 

Two designs of heads for crown staybolts are in 
common use. These are the straight threaded with 
button heads and the taper threaded. When threading 
the head end of the straight bolts, it is advisable to 
make use of a separate thread limit gage as shown in 
Fig. 3 with the minimum or “not ро” points set to the 
basic size shown in Table I. The maximum sizes are 
set .004 in. larger. The head end of staybolts threaded 
to the gage will be about .004 in. larger than the usual 
staybolt with the result that they will screw tight into 
the firebox sheet and generally make a tight joint. 

Some railways prefer the taper thread on the head 
end of crown staybolts in which event a limit gage is 


Fig. 7—A die for the cold forming of square ends on radial 
| staybolts 


used. The master and work gages are set preferably 
for the larger end of the taper thread. 


Staybolt manufacture 
А number of ingenious devices have been developed 


in railway shops for the economical manufacture of 


staybolts. The following descriptions are confined prin- 
cipally to what appears to be the most advanced prac- 
tices for each operation. 

Shearing the blanks—One common practice is to 
shear the blanks to the required lengths in guilotine 
shears. The cutting blades used are shaped as shown 
in Fig. 6. The radius of the openings is about 1/64 in. 
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larger than the bar stock, which admits of shearing 
with the least distortion of the blank ends. The bars 
are fed up against a stop attached to the shear which 
admits of cutting one, two or three bars at one time. 

Squaring the ends—For the purpose of driving stay- 
bolts when screwing them into the boilers, a number 
of practices are followed such as forming a square on 
one end to fit a wrench, driving the staybolt with an 
eccentric clamp which grips the round surface of the 
bolt, or threading the entire length of the bolts in which 
case a threaded socket wrench is used. 

Cold squaring is preferably done on powerful toggle 
joint presses such as used in the mints for coinage pur- 
poses. The dies have square vee grooves as shown 
in Fig. 7. A stop is located between the dies for gaging 


Fig. 8—A fixture for milling the square ends on four stay- 
bolts at one set-up 


the distance the blanks enter. When squaring, the 
press runs continuously. The blanks are laid on the 
lower die and against the stop and as the top die 
descends, the ends are squared. While the squares 
are not perfectly formed, they answer the purpose. 
The press makes about 100 strokes per minute there- 
fore the production is high. There are, however, minor 
objections to this method. The squared ends are not 
always true with the blanks which, at times, results 
in their running eccentric during the threading opera- 
lion resulting in the chasers cutting a greater amount 
on one side of the blank, thus making a deep thread 
on one side which is incomplete on the opposite side, 
showing the black scale at the top of the threads. This 
is largely overcome by the use of a floating drive for 
the bolt at the time of threading. 

For squaring in a forging machine, the forging dies 
are quite simple. The two gripping dies have half 
round grooves of suitable size to grip the bar similar 
to bolt dies. The plunger has a square hole of the 
correct size for forming the square. The blanks are 
heated, placed in the machine and headed. With the 
machine and dies in good repair, the squaring is in line 
with the blank. However, care is necessary in order 
to obtain the desired results. The objections are the 
cost of fuel for the heating as well as labor costs 
and changing the dies for different sizes. Where the 
expenditure for a special press is warranted, it is more 
economical to cold press the square ends. 

Squaring on milling machines—In many respects, 
the most desirable practice is to mill the ends square. 
Numerous designs of holding fixtures for work of this 
nature have been designed, some very elaborate with 
indexing attachments, some without. Fig. 8 shows a 
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fixture on which four blanks are held in vee grooves 
cut in the top face of the lower member A. In opera- 
tion, four blanks are placed in the grooves, the dis- 
tance being gaged by the stop C. The top clamps B are 
tightened securely, holding the blanks. Eight milling 
cutters are mounted on one arbor. 

After milling the two sides on each of the four 
blanks, the clamps are loosened, the blanks given a 
quarter turn and the clamps tightened after which 
the other two sides are milled. The operator can gen- 
erally turn the blanks and gage the second setting by 
the eye sufficiently accurately to meet all the require- 
ments for work of this nature. 

Owing to the sharp corners resulting from milling, 
it is only necessary to square about 74 in. of the blank, 
which is sufficient for the socket wrench on a finished 
surface of this nature. As the milling feed can readily 
be 4 in. per min., the actual time, plus the run-over is 
about 15 sec. for each milling operation, or, when 
including the loading, the time for each blank is about 
20 sec. 

Milling the ends of staybolts has the following ad- 
vantages: 

(a) The squares will be central with the blank which will 
reduce the chances of improper threading 

(b) Less length of stock is required, as the thread can 
be run closer to the squared ends. 

(c) The time and expense compares favorably with forging. 

Staybolts threaded their entire length—In some shops 
in place of squaring the ends, they are threaded their 
entire length and cut off to proper lengths ready for 
the beading operation. When screwing into the boilers 
a threaded socket wrench is used for this purpose. 
As squaring is not necessary, their manufacture will be 
explained later on. 


Threading staybolts 
Staybolts are threaded on one, two and three-spindle 
bolt cutting machines, some equipped with lead screws 
and some without; also on vertical spindle special pur- 
pose machines. The ordinary bolt threading machines 
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Fig. 9—Cutting the threads on three different sizes of stay- 
bolts on a six-spindle threading machine 


used for this purpose are too common to require ex- 
planation. The principal requirements for the work 
arc that the machines have free moving carriages and 
good cutting chasers. 

The vertical staybolt threading machines are less 
common and will, therefore, be briefly explained. One 
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type shown in Fig. 9 which has six spindles, each of 
which is driven by bevel gears meshing into a common 
horizontal shaft located in the lower part of the ma- 
chine. The bolts are driven by the square sockets B 
mounted on the upper ends of the spindles 4. The 
adjustmentable self-opening die heads C are guided 
between the uprights D. After the completion of the 
threading operation of any of the spindles, the operator 
pulls a handle, one of which is shown at the left of 
the illustration, which raises and closes the die head. 
While the die head is held in this position, the pre- 
viously threaded bolt is removed by the other hand 
and a new blank placed in the revolving drive socket. 
The operator gradually releases the tension on the spade 
handle, the die descends, when the blank is guided 
into the chasers and threaded, the die head opening 
at the lower point of travel. 

In operation, the operator places the blanks in the 
spindles in one, two, three order, until all are full. 
Generally, when threading bolts about 7 in. long by 
the time the last spindle is loaded, the first bolt is 
completed. As a result, the threading operations are 
practically continuous. The threads are frequently 
tested with the limit thread gage previously described. 
In the event that the threads do not meet the limits, 
the dies are re-adjusted. By this careful inspection, 
the thread sizes are readily kept within the limits of 
the basic sizes and .004 minus. The output is governed 
by the ability of the operator to feed the machine, 
handle the blanks to and from the machine, inspect 
tbe bolts to insure the thread sizes coming within the 
limits, re-adjusting the dies, etc. Owing to the number 
ot bolts undergoing the threading operation at one time 
the threading often exceeds the ability of the operator 
to feed the machine, with the result that the cutting 
speed is comparatively low to insure more perfect 
threads. 


Flexible staybolts 


Flexible staybolts are rapidly threaded on the above 
described machine. In place of the hollow square 
socket for driving the bolt, a socket or chuck suitable 
for driving the style common to the railroad is em- 
ployed. As the threaded part of the bolt is com- 
paratively short, the capacity of the machine is greater 
than the capacity of the operator to handle the bolts. 

(The concluding par: of this article which describes the manufacture of 


crown staybults will be published in the March issue of this magazine— 
Editor.) 


Portable. pneumatic punch 


By Н. Н. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 


HE portable pneumatic punch, shown in the illus- 

tration, was built to expedite in the enginehouse 

the punching of holes in such repair jobs as cylinder 

cock rods, angle irons, patch sheets for locomotive tend- 

ers, etc. The punch is mounted on four wheels and can 

be moved about and put into operation wherever a con- 
nection can be made with the air pressure system. 

The frame of the punch is constructed of 54-in. boiler 
plate riveted to a 2-in. by 2-in. frame. The punching 
lever В is actuated by a 14-in. by 12-in. air cylinder. 
The distance from the fulcrum pin D to the pin E is 20 
in., and the distance from the pin D to the pin F is 5 in. 
A knuckle joint С is connected to the rod 77 to the lower 
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end of which the punch is fastened. The distance from 
the center of pin F to that of pin С is 4'4-in. The dis- 
tance from pin F to punch holder J is 14 in. The air 


A portable pneumatic punch for use in the enginehouse 


supply is controlled by a Westinghouse straight airbrake 
valve. The punches, which vary in size from !$ in. to 
5 in. can punch sheeets /% in. thick. 


Handy bending device for 
the boiler shop 


HE illustration shows a handy device for bending 
small angles, channels or flat bars in the boiler, 
tank or car shop. Practically any degree of curvature 


Device for bending small angles, channels or flat bars in 
the boiler or tank shop 


may be obtained by substituting different shaped dies 
and adjusting the fulcrum pin to suit. 


RaprarL Dritts.—The American Tool Works Company, Cin- 
cinnati, Ohio, shows several examples of special designs in its 
36-page catalogue descriptive of Ainerican radial drills. The 
triple purpose radial is described in detail. 


B 


View of plant showing boiler house, oil house, water tank, sanding towers and shop. 


Electric locomotive maintenance 


A modern electric locomotive repair shop 1s now in oper- 
ation on the Virginian, at Mullens, W est Virginia 


By Allen McLanahan 


Service engineer, Westinghouse Electric & Manufacturing Company. 


route miles of track from Mullens, W. Va., to Ro- 

anoke, Va., complete service on which was inaugu- 
rated in 1926, the Virginian erected a new shop for the 
maintenance and repair of electric locomotives. This is 
one of the few instances that a complete new plant, de- 
signed for the purpose, has been constructed in connec- 
tion with an electrification. 

Normally three units comprise a locomotive so that 
shop facilities had to be provided to care for locomotives 
measuring over 150 ft. in length. In considering the 
proper location for the electric shop it was desired that it 
should be not only the repair point, but as far as possible 
should be the turning point for all locomotives. Since 
the service requires that certain locomotives operate only 
at the western end of the electrification, on Clark’s Gap 
Hill, the shop was located at Mullens, which is the west- 
ern end of the electrified zone. All engines now operate 
out of Mullens and the necessity of maintaining a stock 
of spare parts at several points is eliminated. With this 
location the only additional shop facilities required are 
those for making the inspection and running repairs to 
locomotives at Roanoke after their eastbound trip. 


Г CONNECTION with the electrification of 134 


General layout 


From the accompanying plan layout it will be seen 
that the plant includes the shop proper, a storehouse, an 
oil house, a building for the substation and steam heating 
boiler, a water tank, sanding towers, an outside inspection 
pit and locomotive storage tracks. Аз all the tracks out- 
side the shop are electrified, there is no need for a steam 
locomotive to move the electric locomotives. 
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On arrival from the road a locomotive passes between 
the sand towers. where the sand boxes and rheostat fresh 
water tanks are filled and the running gear washed. 
After this is completed it is moved on the same track to 
the inspection pit, where it receives a complete mechanical 
and electrical inspection. The trolley wire over this pit is 
equipped with a disconnecting and grounding switch so 
that the inspection of the pantographs and roofs can be 
made in perfect safety. After inspection, the locomotive 
is put on one of the storage tracks until it is again called. 
If repairs are to be made, the locomotive is pushed into 
the shop by another electric locomotive. 

The water for shop purposes and for use in the liquid 
rheostats is obtained from a well located under the sub- 
station building. A deep well pump supplies this water 
to the 125,000 gallon storage tank from which it is piped 
to the shop and yard. For fire protection, a motor driven 
fire pump supplies water at high pressure to a pipe line to 
which fire hydrants are connected at convenient points in 
the shop vard. 


The main shop 


The main shop building has two bays and one wing 
which contains the carpenter shop, bake ovens and dip 
tank. The first bay or inspection building is 206 ft. long 
and 70 ft. wide and contains three pit tracks, long enough 
to take care of a complete locomotive. These pits have 
a Jacking shelf and are equipped with permanent lights as 
well as receptacles for portable lamps and are piped for 
compressed air. There is a drop pit near each end of 
these tracks so that six points have been provided for 
dropping wheels and engine trucks. The drop pits are 
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equipped with portable hydraulic jacks. This bay is 
served by a 30-ton electric crane. А gallery has been 
provided along the outside track at the height of a loco- 
motive roof for use in connection with pantograph or 
other roof work. 

The second bay contains the tool room, air brake room, 
machine and blacksmith shops, winding room, electric 
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The 84-in. lathe is used for banding the large trac- 
tion motor and phase converter rotors and can be used 
for turning the journals of the drivers if necessary. 

The tool room, located in the center of the shop, is 
equipped with the necessary shelves for tools and special 
equipment and contains a 14-in. engine lathe and a 
universal milling machine. Тһе carpenter shop has a 
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repair spaces, locker and washrooms and the offices. This 
bay is served by a 15-ton electric crane, operated from 
the floor. 

The floor of the whole shop consists of 2-in. treated oak 
planks laid on sills set in crusher dust. The shop is 
heated by an indirect system of unit heaters, each unit 
consisting of a steam radiator, electric blower fan and 
air piping. The ceiling is painted white and an ample 
provision of lights results in excellent illumination at 
night in all parts of the shop. 

The whole shop is piped for compressed air, and out- 
lets are located at convenient points for connecting port- 
able lamps, the insulation testing outfit and a portable 
arc welding set. In addition there is a 32-volt a.c. circuit 
which supplies current to the locomotive lights without 
the necessity of using the batteries or energizing the 
locomotive. This arrangement is of great assistance in 
working inside the locomotive cabs as it obviates the 
necessity of taking portable lights into the cabs. 

The machine shop contains the following machine tools, 
all of which have individual motor drive: 


Size Type 

84 in PP A RC ТҮ TOU СУ ҮП Engine lathe 

CET HET PCR Engine lathe 

24 an. о а раа Ce e ER ene Cord Engine lathe 

18S 1D. uos comas efe iUo de aie qaot dietis iex Engine lathe 
60 TD. macte nS А ИК ҮКА ОСУ Horizontal Universal boring mill 
Мор РОО esti Gaye paie rn Exi, 2 e YR Vertical turret lathe 

32 in eese ee sns Crank planer with 40 in. stroke 
АЙ IO зао дылы да ааа орала Shaper 

DONA sree SRS fen ec v I иб иб УЛ ы Аз Slotter 

ЗО аа iae АИА Radial drill press 
ОЕТ URWORDIiCXPPREY Ti. Vertical drill press 

18 in Be PG QULA IA Vus Sese e may SESS S Vertical drill press 

Pik cur d ras oe poc SI qux Sta TO Bolt Machine 
VUA оуан "onini pn y d ape Pipe cutting machine 


In addition there are two electric grinders, a 100-ton 
air operated bushing press and hand operated sheet metal 
shears, roller and crimper. No tire turning equipment or 
wheel press has been installed as it is intended that this 
work shall be done in the Princeton shops. 
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i General layout of the Virginian locomotive inspection shops 


combination wood working machine, which consists of 
band saw, planer, rip saw and wood lathe. 

In the blacksmith shop are two forges, one of which 
is used for babbitting work. These are supplied with air 
from a special motor driven blower. For heavy work 
there is a 600-Ib. air operated hammer, the air being 


There are six drop pits equipped with portable hydraulic 
jacks 


supplied by a motor driven compressor which is integral 
with the hammer. An electric pyrometer is used in con- 
nection with the babbitting furnace to insure that the 
babbitt is poured at the proper temperature. 

A separate room enclosed by a wire screen is used for 
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the repair and testing of air equipment. This room is 
furnished with benches, a test rack designed for testing 
the air brake equipment used on the locomotives and a 
special rack for testing magnet valves. 

A gallery above the offices and locker rooms is used 
for the repair of the light electrical equipment of the 
locomotives, such as switches, magnet valves, relays and 
brush holders. Compressed air at 70 lb. pressure, as 
used in the control of the locomotives, is available at all 
of the benches. A separate room is provided for repairs 
to delicate relays and meters. 


Drying and baking ovens 


Two independent ovens especially designed for this 
purpose by the Westinghouse Electric & Manufacturing 
Company are provided for drying and baking the elec- 
trical apparatus. They are built of heat insulating 
material and are heated by electric heaters. There is a 
chamber above each oven equipped with a ventilating 
fan and dampers in order to provide a circulation of air 
through the oven during the drying. This has been 
found to assist this process materially. 

The temperature of the oven is automatically maintain- 
ed between desired limits by a thermostat which operates 
the control of the electric heaters, and current is auto- 
matically cut off whenever the oven doors are opened. A 
record of the temperature is kept by Bristol recording 
thermometers. А voltmeter and necessary connections 
are provided for measuring the insulation resistances of 
the pieces of apparatus which are being dried out without 
opening the oven doors. These ovens, together with the 
dip tank are located in a wing of the main locomotive 
repair shop. 


Dipping tank 


In laying out the arrangement of the dip tank parti- 
cular care was taken to minimize the risk from fire, owing 
to the highly inflammable character of the insulating 
varnish used for this purpose. The tank is located in a 
Separate room, provided with fireproof doors and a 
ventilating fan to exhaust the vapor into the outside air. 
Ап emergency tank of the same capacity as the dip tank 
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that the varnish may be raised again to the dip tank by 
air pressure. The dip tank is also provided with a lid 
which will automatically close by gravity in case of fire. 


Storehouse and oilhouse 


The storehouse building is 25 ft. by 100 ft. and has a 
large platform for unloading material and for the storage 
of castings and other material which does not require 


‘Portable electric pinion heater 


protection from the weather. The interior of the house 
is fitted with steel shelves for the storage of the various 
spare parts of the locomotives and other necessary ma- 
terial. It also contains an electrically operated water still 
which supplies all the distilled water that may be re- 
quired on the road. 

The oil house is a separate building with a large plat- 
form for barrels and boxes of grease. It is fitted with 
tanks for oils of which small quantities are used and has 


Plan layout of the inspection building showing the location of the machine tools 


is buried below the latter. Іп case of fire a valve may be 
opened from the outside which will allow the varnish to 
low by gravity into the emergency tank and thus ex- 
tinguish the fire. Connections are made to this tank: so 


measuring pumps connected to the underground tanks in 
which the large amounts of oil are kept. An air operated 
press for forming driving journal grease cakes and the 
grease sticks used in the main rods and for hub liner 
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lubrication is located here. A separate room at one end 
of this building is fitted up as a supply room where 
lanterns, flags, engineer’s tool boxes and other locomotive 
supplies are kept. 

Substation 

Two Westinghouse 200-kw., 250-volt, single-phase 
synchronous motor-generator sets supply the 250-volt 
direct current for operating all the shop machinery and 
· the lights. The power for driving these sets is obtained 
from the 11,000-volt trolley wires and the voltage is 
stepped: down by two transformers, one for each ma- 
chine located in an outdoor substation. 

The substation room also contains a single stage, 
12-in. by 10-іп. air compressor which provides the com- 
pressed air for shop purposes. Ап emergency connec- 
tion is provided for connecting locomotive compressors 
to the shop air system in case of a breakdown. 


Special features 


As the transformers used on the locomotives are of the 
oil insulated type, arrangements have been made for the 
purification of this oil. They consist of a Westinghouse 
oil treating outfit, located in the substation room, two 
oil tanks buried in the ground and pipe lines to the shop. 
By this system, the oil of all the transformers of a 3-unit 
locomotive can be completely purified in one day. 

One end of the substation building is used for sand 
storage and drying, a coal stove being used for the latter 
purpose. The dry sand is put into one of two drums, 
each connected to one of the sanding towers, and raised 
to the towers by admitting air to the top of the drum. 
The two sanding towers are located one on each side of 
the incoming track. Each tower bas three outlet pipes, 
spaced to accord with the openings of the locomotive sand 
boxes. This enables a unit to be completely sanded with- 
out movement. As the sand box openings are on the out- 
side of the cabs, no sand enters the equipment room. 

Among the new features in this shop are the two 
portable electric pinion heaters, made by the Westing- 
. house company. These are of the induction type, being 
really the primary of a transformer, the pinion itself be- 
ing used as the secondary and being heated by the current 
which passes through it. By the use of these heaters 
the locomotive pinions are heated more rapidly and uni- 
formly than is possible in an oven, about 35 min, being 
required to raise the temperature to 135 deg. C. which 
is the temperature at which the pinions are applied to the 
traction motor shafts. While these heaters were primarily 
designed for pinions, they are used for heating bushings 
and other rings which are to be shrunk on. 

Since the shop has been in full operation the layout has 
been found completely to meet the requirements. It is 
expected that this plant, especially designed for the up- 
keep of the Virginian locomotives will be an important 
factor in holding maintenance costs to a minimum. 


Arbor for turning hollow crank 
pins 
ie the drawing is shown a device developed by one 
of the employees of, and used in, the Lehigh Valley 
system shops, Sayre, Pa., which saves considerable time 
in turning crank pins because it eliminates several opera- 
tions. The former method of doing this work required 
countersinking the crank pin hole and two operations on 
the lathe centers. 
The arbor shown passes through the hollow crank pin 
and is held in the lathe centers. Two expanding rings 
are forced out from the arbor against the inside of the 
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crank pin which holds it true on the arbor. In addition 
hardened set screws located in the faces of the expand- 
ing rings bear against the counter bore of the crank pins. 
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This device eliminates several operations in turning hollow 
crank pins : 


A threaded lathe dog screws on the head stock end of 
the arbor and tightens the expanding rings during the 
operation. ? 


Drilling bolt holes in valve 
gear links 


HOWN in the drawing is a jig which was developed | 
by one of the employees of the Lehigh Valley shops 
at Sayre, Pa. It consists of an angle plate one side of 
which is bolted to the drill press table. The other side 
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Device for drilling and reaming bolt holes in Walschaert 
links and link trunnions 


or face contains two vee-shaped grooves over which 


two vee clamps are held by bolts. The link trunnions 
are clamped in these grooves and are held in absolute 
alinement with each other. While held in this manner, 
the bolt holes are drilled and reamed and because of 
the positive alinement of the jig the holes are drilled 
true so that no binding is caused when the trunnion 
and link are placed on the locomotive. 


SHAPERS.—The more important and essential points in the 
construction of the new “American” auto-oiled heavy service 
shapers are described in an attractive 20-page catalogue issued 
by the American Tool Works Company, Cincinnati, Ohio. The 
automatic oiling features are shown in diagrammatic form. 
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Schedule car repairs between 
rebuilding periods 


Cuicaco, ILL. 
To тне EDITOR: 

With regard to the editorial on draft gears published 
in the November Railway Mechanical Engineer, I believe 
that to maintain draft gears in efficient operating condi- 
tion, eventually a periodic maintenance program for such 
gears will be established. The editorial.in a way de- 
velops specifically a general thought that has been run- 
ning through my mind for some time; the latter, how- 
ever, goes very much further than a specific attachment 
to a freight car. I am thoroughly convinced that good 
and economical freight car maintenance will never be 
reached until the work is programmed on lines similar to 
those followed in maintaining locomotives. Instead of 
the continuous running maintenance, which is common 
practice between complete rebuilding periods, intermedi- 
ate dates should be set up between the rebuilding ‘dates 
for such repairs as will carry the car through the period 
with a minimum of running repair work. 

Insofar as the draft gears themselves are concerned, 
the question of the character of test to be made at the 
periodical repair time is one not easy to determine unless 
the operation of draft gear maintenance be centralized. 
I have, of course, in mind the fact that a static test.is of 
no particular value and a shock compression test must 
be adopted. There is another thought, of course, in this 
connection and that is that the periodic removal of the 
gear would give an opportunity to examine thoroughly 
the yoke and draft attachments and probably eliminate 
failures now oceurring on these details. 

T. W. Demarest, 


General Superintendent of Motive Power, Western Region, Penna. 


Shock absorption qualities of 
arch bar trucks 


New Haven, Conn. 
To THE EDITOR: 

Referring to C. F. Crosson’s question in the Oc- 
tober, 1927, issue of the Railway Mechanical Engineer, 
in regard to shock absorption of arch-bar trucks. An 
arch-bar truck will not absorb as much shock as a cast 
steel truck side. The resilience in a cast-steel truck 
side is far greater than that offered by an arch-bar 
truck. An arch-bar truck offers a great deal more de- 
flection and sets easily, even under light loads. This 
is caused by the fact that an arch-bar truck is not made 
integral and the sets are local instead of uniform. —/ 
cast steel truck side has the greater amount of elastic 
strength, less deflection, a great deal less set for a 


given specified load, and a higher maximum breaking 
load. The average cast steel truck side has an elastic 
limit of approximately 165,000 Ib. and will stand a load 
of approximately 250 tons. 

A test has recently been made by one of the largest 
cast steel truck side manufacturers in the country. For 
a load of 95,000 Ib. the deflection was .039 in. and for 
180,000 1b., was .0881 in. The permanent set was .0105 
in. These truck sides were for 50-ton capacity cars and 
were of relatively light weight. These same tests also 
showed that for a load of 300,000 Ib. the deflection was 
.42 and the set was .29 in. The actual breaking loads 
averaged over 500,000 lb. It can be readily seen that 
cast steel truck sides do absorb the shock to a great 
extent, thus relieving the body bolster and the longitud- 
inal sills of a great deal of shock. This absorption of 
shock covered over a period of years does save and pro- 
long the life of the car to a great extent. This can be 
seen by the routine inspection of cars equipped with 
cast steel truck sides. 

The American Railway Assocation recently submit- 
ted to its members by letter ballot, a proposed change in 
the A.R.A. standard dimensions for arch-bar trucks. 
This proposal met with approval, thus showing that 
the majority of the members of the association were 
aware of the fact that arch-bar trucks are not strong 
enough to absorb the ordinary shocks that they are sub- 
jected to. 

At the June, 1927, convention at Montreal, Т. W. 
Demarest, chairman of the Arbitration Committee of 
the A.R.A., stated that the arch-bar trucks are only a 
reasonable structure as long as everything is tight. 
This committee also submitted a recommendation that 
all cars built new after July 1, 1928, should have inte- 
gral cast steel side frames. This recommendation was 
made to improve safety and economy. 


James McDonne tt. 


A Question on Rule 17 


Міхрем, La. 
То THE EDITOR: 

Referring to Interpretation 25, Rule 17 of the re- 
vised A. R. A. interchange rules effective January 1, 
1928, what kind of a coupler and yoke would be proper’ 
repairs for a car built in 1917 or 1918, which was 
originally equipped with 6-in. by 8-in. shank couplers, 
the heads of which comply with Type D specifications, 
but have 914-in. butts, which are secured to the yokes 
by rivets? Would a 5-in. by 7-in. Type D coupler not 
weaken the car? Would it be permissible to apply 
А. К. A. type 6-in. by 8-іп. couplers together with a 
cast steel cross key yoke and bill the owner with the 
betterment? What would be proper credits in either 


event ? 
J. B. SEARLES. 
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A double head 


, | *O meet the demands for faster bolt threading 


production, the Williams Tool Corporation, Erie, 

Pa., has started quantity production on a double- 
geared head bolt threading machine which has eight 
spindle speeds for each head. While having all of the 
improvements of the Williams Rapiduction, single-head 
bolt threading machine, the double-head threader gives 
a wider range of threading production, cutting 3$-in., 
to lL5-in. threads with the 114-in. size machine, and 
16-1п. to 2-in. with the 2-in. size machine. 


A double-head bolt threading machine with eight spindle 
speeds for each head 


The operator has complete control from either side 
of the machine. For each of the die heads, the oper- 
ator can select any one of eight spindle speeds. This 
gives the machine’s maximum production on each size 
of bolt being threaded and also, the right speed for 
that size bolt can be quickly selected. 

Modern machine tool design has been. followed in 
mounting the electric motor in the base of the machine 
out of the way of the chips and dirt. The motor is 


bolt threading machine > 


provided with an adjustable base, enabling the operator 
to keep the driving chain tight at all times by a simple 
quick adjustment. 

All the driving gears are of hardened steel, running 
in a constant bath of oil. In addition, the die head 
is furnished with ample lubrication by a chain-driven 
pump mounted in the base of the machine alongside 
of the motor. The return oil from the die head is run 
through a strainer to the pump and used over again. 
To insure full lubrication, the operator keeps the oil 
in the gear cases at the proper level. 

The automatic die heads give the operator all the 
simplicity of one compact unit. Automatic compression 
springs open and close the dies. The heads are ad- 
justed to the size bolt to be cut by pulling the control 


The motor, which is mounted in the base, can be quickly 
adjusted to maintain a tight chain drive 


lever forward. They are released automatically by 
trip rods adjusted in the carriage. 

Besides, the automatic trip lever gives the operator 
instant control of the machine from either side. A 
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light push automatically disengages the die head with- 
out necessitating shutting down the machine. The trip 
rods on the carriage disengage the die head automatic- 
ally after each threading job, as the travel of the car- 
riage brings the trip rods in contact with the trip lever. 
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By loosening the locking screw, the dies for either 
head can be removed and changed in a few seconds, 
without removing the large die holders. One die can 
be replaced without removing any other die from either 
head. 


Wheel press for three-cylinder locomotives 


on American railroads is constantly calling for 

more attention on the part of mechanical depart- 
ments to the proper handling of the maintenance and 
repair of these locomotives. Recognizing the problem, 
the Chambersburg Engineering Company, Chambers- 
burg, Pa., has developed a special resistance beam for 
its wheel presses which is arranged to assemble and 
disassemble the crank axles quickly and conveniently. 

Counterweighted crank axles are readily accommo- 
dated and all forcing operations may be done on crank 
pins of wheel centers. Since frequent movements of 
the resistance beam аге necessary in handling crank 
axles, means are provided through a gear train for the 
rapid functioning of the beam with the least possible 
labor. This three-cylinder crank beam is adaptable to 
all Chambersburg 600-ton and 800-ton presses. 

All other specifications include the standing features 
of Chambersburg presses, among which is the rapid 
movement of the ram to the work by hydro-pneumatic 
pressure, the pressure stroke being completed by appli- 
cation of the three-throw pumping unit. The conven- 
iently placed crane handles all the fixture devices be- 
tween the ram and movable beam. The stress mem- 
bers of the press are of steel throughout and all other 
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details are of sufficient strength and ample proportion. 


A standard Chambersburg wheel press arranged for three- 
cylinder locomotive repair work 


Refinements in Niles 90-in. quartering machine 


M ANY features adding to the rigidity and the 


rapidity and convenience of operation have 
recently been embodied in the 90-in. quartering 
machine built by the Niles Tool Works Company, a di- 
vision of the Niles-Bement-Pond Company, Hamilton, 


The revolving box tool crank pin head now has a 
bearing 1034-in. wide as against 6-in. in the former 
design. In addition to the turning tools provided with 
the crank pin head, burnishing’ rollers are now also 
regularly furnished, the rollers having a shank fitting 


Rigidity, rapidity and convenience of operation are the objectives arrived at in the Niles redesigned 90-in. quartering 
machine 


Ohio. In the original machine, the ways on the bed 
were of the inverted vee type, but these have now been 
supplanted by a bed having flat tracks affording much 
sy effective wearing and clamping surface for the 
eads. 


the toolholders. The change over from turning to bur- 
nishing can be very quickly made. 

For rotating wheels in the central vee supports to 
bring them into position for quartering or pin turning, 
screw links with large hand wheels and bosses, tapped 
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left and right hand, are now furnished in place of the 
original turnbuckle and hooks. Each extremity is fitted 
with a clamp, made from steel castings, for fastening 
to the wheels and bed respectively. 

The outer screw for elevating and lowering the 
quartering saddle is moved further out towards the end 
cf the bracket upon which the box tool head slides. A 
bearing more than double the former width is provided 
to support this bracket. This eliminates any cramping 
action in raising or lowering the quartering saddle. 

The shoes holding heads to the bed are made in two 
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sections instead of in one piece as before, insuring more 
even clamping. 

An improvement in the electrical control has been 
effected by a double set of push-buttons on each head, 
one being located out near the wheel set, the other 
alongside the operating hand wheels and levers for 
speed and feed control Limit switches which auto- 
matically prevent over-travel of boring bears in either 
direction are now also regular features. In other re- 
spects the capacity and design of the machine remains 
unchanged. 


Motor driven welder with flexible arc 


welders, manufactured by the Fusion Welding 

Corporation, One Hunared Third street and Tor- 
rence avenue, Chicago, is a direct current machine op- 
erated by a three phase a. c. motor, from either a 220 
or a 440-volt supply. The welding generator and the 
motor are both mounted on the same shaft, making a 
two-bearing unit. 

The feature of this welding generator is its unique 
arc. The arc is probably best described as "flexible" 
because it not only possesses unusual stability but re- 
sponds instantaneously to changes in arc length. For 
example, it is possible instantly to increase or decrease 
the arc length by a half inch without extinguishing it. 
This flexibility is made possible because all of the aux- 
iliary apparatus usually incorporated in an arc welding 
unit has been eliminated. The Fuson No. 300 welder 
has no external stabilizer, no field rheostat and no sep- 
arate exciter. These auxiliaries, especially the exter- 
nal stabilizer, introduce electrical inertia in the circuit 
so that the operator is really not connected to his 
source of current. When the auxiliaries are eliminat- 
ed, the sluggishness due to the inertia disappears with 
them and the arc responds instantly to all fluctuations. 

The elimination of the auxiliaries from the welding 
machine reduces the weight and at the same time per- 
mits rugged construction. The fact that there is but 
one control to govern the welding current and that this 
control is accomplished not by rheostats, but by a 
simple brush shifting device, gives the welder a very 
wide range of current. The current can be varied from 
50 amperes to 300 amperes and over this range the arc 
is equally flexible and stable. This is due to the fact 
that shifting the brushes not only controls the current 


, | AHIS recent addition to the Fuzon line of arc 


going to the operator but, at the same time and by the 
same control, alters the volt-ampere characteristic of 
the machine in such a manner that the most suitable 


The Fuzon No. 300 motor driven arc welder which has 
no external stabilizer 


characteristic is supplied at each current to which the 
machine is set. This permits welding metals from the 
thinnest to the thickest with equal facility by merely 
setting the current at the desired amperage. 


A Yale tractor equipped with four-wheel brakes 


has been designed by the Yale & Towne Manu- 

facturing Company, Stamford, Conn., is capable 
of an ultimate drawbar pull in excess of 4,000 1b., de- 
pending upon road surface conditions, and will operate 
it a continuous drawbar pull of 1,000 Ib. without danger 
of overheating. By driving all four wheels of the ma- 
chine, it is possible to get the maximum of traction with 
the given overall weight of the machine. This feature 
is particularly advantageous when the tractor is used 
outdoors, and between buildings where there is often ice 
and snow during the winter months. It has the same 
advantage when operating in plants with floors covered 
with oil. 


T's Model К24С four-wheel drive tractor which 


Of equal importance are the driving characteristics. 
The tractor is equipped with four-wheel brakes. Not 
only has the machine the power to pull on slippery sur- 
faces, but it also has the power to stop. The brakes 
operate through the differentials so that they properly 
equalize regardless of the conditions of the lining. The 
spring which automatically applies the brakes when the 
operator raises his foot pedal, is directly connected to 
the brake shoes so that any disarrangement of the link- 
ages between the foot pedal and the brake lever would 
in no way hazard the driver of the machine. Should 
this linkage fail, the brakes would immediately apply 
and warn the driver that something was wrong. 

The brake foot pedal has been made sufficiently large 
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so that 1t is possible to rest both feet comfortably on 
the pedal which lies flush with the wooden flooring of 
the tractor. By a suitable arrangement of toggle joints, 
the pressure acquired to start the pedal in the release 
or downward direction, is greater than that which is 
required to hold the pedal down once it has.been de- 
pressed. In other words, it will require no uncomfort- 
able effort on the part of the driver to hold the pedal 
in the released position. To apply the brakes, the 
foot pedal is allowed to rise; this automatically applies 
the brakes and opens the cut-out switch in the con- 
roller. Should the operator at any time leave his 
machine or fall from it, the brakes would automatically 
be applied and the current cut off. 


The steering is accomplished through a lever handle 
so arranged that the handle may be folded up out of 
the way if the driver wishes to leave his seat. The 
construction of the folding linkage is rugged so that 
no wear will develop in the folding mechanism, through 
continued use. The steering knuckles on all four driv- 
ing wheels are each equipped with a ball thrust bear- 
ing which greatly lightens the burden of steering. 
This is an especially important item, as it permits the 
driver to whip his machine quickly when in tight places, 
thereby gaining every inch of the turning radius of 
which this machine is capable. 


Two standarized driving units are applied in the 
truck, connected in parallel at the controller. The 
employment of standard units allows a maximum of 
interchangeability in the hands of the purchaser, as it 
would be possible for him to maintain but one set of 
repair parts for all of the Yale trucks and tractor mod- 
els. It would be possible to interchange the entire 
drive units of this tractor with any of the Yale K line 
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of industrial trucks. This machine is regularly fur- 
nished with a 48-volt motor and a 23 to 1 gear ratio. 
The frame construction of the tractor is unique in 
ihat the pressed steel side members or main supporting 
members are strong integral parts with the axle yokes. 
This gives the frame a depth of 18-in., producing a 


The Yale K24C tractor which will operate at a continuous 
draw-bar pull of 1,000 lbs. 


member thoroughly capable of standing jolts and jars 
in addition to the usual bending stresses to which it 
is subjected. The bumpers are heavy, being made of 
L5-in. plates. A triple bumper casting, front and rear, 
gives a range of coupling height that will meet practic- 
ally every requirement. 


Lathe spindles equipped with roller bearings 


bearings, the helical geared head lathes from 14- 
in. to 30-in. sizes, incusive, manufactured by the 
Monarch Machine Tool Company, Sidney, Ohio, are now 
offered with spindles mounted in precision type Timken 
tapered roller bearings. These bearings, which are made 
to tolerance limits of .0002 in., insure accurate spindle 


, | *O meet the increasing demand for anti-friction 


—— 
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thrust load is imposed, thereby removing all radial 
as well as end movement of the spindle. Adjustment 
is provided for the bearings, but only very infrequent 
adjustment should be necessary. 

Because, with a spindle mounted in plain bearings, 
a film of oil between the bearings and spindle is always 
necessary, while with the anti-friction bearing there is 
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А spindle of a Monarch helical geared lathe equipped Tim ken tapered roller bearings 


alinement. It is reasonable to expect this accuracy to 
retained indefinitely owing to the ample reserve ca- 

Pacity in the bearings selected for each size of lathe. 
All end thrust of the spindle is taken against the 

front bearing. In mounting the bearings, an initial 


a metal-to-metal contact. It is possible to take heavier 
cuts without chatter than is possible with plain bearings. 

Clean filtered oil is supplied to both spindle bearings. 
Bearings with ample radial and thrust capacity, are se- 
lected for each size of lathe. 
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A. 6-ft. extension added to plate rolls 


VERY unusual job was successfully accom- 
plished when a set of 34-ft. plate rolls at the 
General American Tank Car Corporation was 

lengthened to 40 ft. The original machine, a Ryerson- 


the rollers, extend the base, and move out the rear 
housing. The 6-ft. extensions, made of Mayari iron, 
were slipped over the journals and welded along the 
circumference of the joints. Additional center support 


Plate bending rolls enlarged from 36 ft. to 40 ft. 


Kling bending roll, manufactured by Joseph T. Ryer- 
son & Son, Inc., Chicago, had a capacity of 34 ft. 2 in. 
by 34 in. with an upper roll 29 in. in diameter and 
two 20-in. lower rolls. It had been in service since its 
installation in 1919. 

In making the addition it was necessary to dismount 


‘was furnished and placed at the joints of the lower 
rollers. І 

A subsequent order calling for the rolling of 200 
%-їп. by 8-ft. by 38-ft. plates to a 34-in. radius paid for 
the entire extension. 


Filing system for drawings, maps and plans 


M ANY desirable features are incorporated in the 


filing system for drawings, maps and plans, 

announced by The Globe-Wernicke Company, 
Cincinnati, Ohio. The nucleus of the system is a clip 
composed of a strip of celluloid enclosed in India rub- 
ber adhesive cloth. One end of the clip is attached by 
adhesion to the drawing. The other end contains a 
hole and slit that permits of suspending the sheet by 
snapping the clip over horizontal rods. Two or more 


Guide card with two “cello-clips” 


clips are used per sheet and the sheets are strung on an 
assembly of polished rods that are mounted in cabinets 
or in open racks. 

Mounted on the assembly of polished rods is a set of 
six riders made of ply-wood. These riders enable the 
contents of the rack to be shifted laterally to gain 
access for the removal of a drawing. The clips also 
serve as “handles” to the drawing, and it is not neces- 


sary for the hands to come in contact with the sheets 
when removing or replacing a drawing. 
Guide cards are distributed along the rod assembly 


Amis СЕТ" 
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The Globe-Wernicke open rack for filing 
drawings, tracings, etc. 
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to produce a visible index. Numerical guides with 
green and yellow angle tabs are used to form a numer- 
ical index and the location of specific drawings or sub- 
divisions of the file are marked by guide cards with 
orange angle tabs. All sheets are visible and equally 
accessible, regardless of the size of the sheet and any 
sheet may be referred to without removal from the 
file. 

The filing and finding time is held to the minimum 
because only the desired sheet is handled. The life 
of a drawing is lengthened and its usefulness increased 
by this method of filing, because there is no contact 
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between adjacent sheets, no friction when pulling out 
or “tucking” a sheet., It is unnecessary to thumb the 
corners of the sheets when searching for a specific 
drawing. The clip suspension is suitable for paper and 
Ozalid and Van Dyke prints. 

When the storage is in a vault, the enclosing cabinet 
may be omitted and the rod assemblies mounted in 
racks. These racks, one of which is illustrated, may be 
made to suit the dimensions of the vault and a compact 
arrangement of high capacity produced without cramp- 
ing and with equal visibility and accessibility for all 
drawings. 


Cleveland combination punch and shear 


three men can work at the same time with each 


A COMBINATION punch and shear at which 


operation separately controlled has been placed ` 


on the market by the Cleveland Punch & Shear Works 
Company, Cleveland, Ohio. The frame is a solid steel 
casting in which are located the bearings for the main 
shaft. The die block is designed for punching mini- 
mum and maximum web and flange sections without 
changing the block. The distance from the face of the 
block to the center of the die is variable in the single 
and triple punching attachments and may be changed 
without moving the punch blocks. The machine is fur- 
nished with dual stripper lugs and a floating punch at- 
tachment. The interchangeable triple gag attachment 
on the machine permits punching three sizes of holes 
at various gages at one set-up. 

The punches may be placed either parallel or at right 
angles to the main shaft on the triple gag. The extend- 
ed lower splitting shear blade furnishes a support for 
the material when starting a cut. The internal notch- 
ing attachment for a rectangular and 45 deg. notches 
combines safety and saves overall space. The punch- 
ing splitting and angle cutting units are individually 
operated by four-jaw clutches which run in oil. Auto- 
matic lubrication is supplied to the fly wheel. 

The die space is suitable for additional special attach- 
ments for plate bevelling, cluster punching, special 
notching and coping and twisting bars. The machine 
wil punch the flanges and webs of 4-in. to 15-in. 
I-beams, 4-in. to 8-in. columns and 1 1/16-in. holes in 
plates $$-in. thick. It will notch 6-in. I-beams, 8-in. 
channels and 2-in. by 2-in. by М-їп. angles. 
shear 4-in. by 4-in. by М-їп. tees and angles, 6-in. 


It will > 


I-beams and 9-in. channels. The machine will cut 45 
deg. notches in 2-in. by 2-in. by 14 -іп. angles and 8-in. 
channels. The machine can also be furnished in a 
smaller or larger size. 


` The Cleveland No. 2 combination punch and shear 


McCrosky redesigned Neva-Stop face plate 


plate, manufactured by the McCrosky Tool Cor- 

poration, Meadville, Pa., is the same as that of the 
earlier model—to enable an engine lathe operator to 
change work done on centers without stopping his ma- 
chine. In place of only two driving jaws, the face plate 
has three as is shown in the unassembled view. This 
change gives a surer and better distributed application 
of the driving power than was possible with the ear- 
ler two-jaw design. The body is now made from a 
Solid steel disk, and the front plate and guide plate have 
been materially strengthened. All wearing parts are 
hardened. The jaws are made from special drop- 


! | \HE purpose of the redesigned Neva-Stop face 


forged alloy steel and are hardend for durability. 

This face plate, like the earlier model, is designed to 
handle work done on centers and is screwed on to the 
lathe spindle. The work is gripped and driven by ser- 
rated jaws which are brought into contact with the 
work by springs, but the driving pressure is secured by 
the camming action of the jaws. 

To release the work, the operator applies a slight 
resistance on the outside collar of the revolving plate. 
This automatically opens the cam jaws and locks them 
open. A new piece of work is placed on the centers 
while the spindle is turning. The operator touches a 
trip located in the collar, which instantly releases the 
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jaws which begin to drive the work without stopping. 

The face plate can also be furnished with a plain, 
wide collar in place of the collar with a trip. This type 
is operated by a simple friction brake that can be made 


The Neva-Stop face plate provided with a foot brake 


in the shop of the user from a print furnished by the 
manufacturer. To apply the brake, the operator steps 
on a treadle which provides the necessary friction on 
the collar to open the jaws and hold them open. When 
a new piece has been put on the centers, releasing the 
brake allows the jaws to engage the work. This ar- 
rangement increases the speed with which work can 
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be changed without stopping the lathe and is particu- 
larly recommended where one operator is in charge or 
more than one machine. The jaws of the face plate 
are designed primarily for driving work that is con- 


The jaws open ready to receive the work 


centric and symmetrical, but they will adjust themselves 
to drive work that is slightly out of round. 


The face plate is 836 in. in diameter overall. The 
body portion is 656 in. in diameter. It is left blank so 
that it can be bored out and threaded to fit the spindle 
of the particular lathe on which it is used. The de- 
vice is furnished with two sets of jaws, handling work 
from 3 in. to 216 in. in diameter. Jaws to handle 
larger diameters can be furnished on request. 


Spray gun equipped with an adjustable head 


REDESIGNED spray gun, featuring particular- 
ly a spray head with a graduated adjustment 


controlling both the character and width of the 
fan spray, and a type of construction insuring positive 
self-centering of the nozzle parts at all times, has re- 
cently been placed on the market by the De Vilbiss 
Company, Toledo, Ohio. 

The graduated adjustment makes possible a quick 
return to a previous setting for producing any desired 
spray. The air can also be cut off, producing a round 
spray. This adjustable spray head eliminates split 
sprays, and "overspray," and insures proper balance 
between the amount of material used, nature of work 
and speed of operation. 

Another feature is the positive self-centering of the 
nozzle parts, based on an absolutely correct mechanical 
principle, making it impossible for these parts to get 
out of alinement. 

The detachable spray head construction is retained, 
simplifying operation, cleaning and care. Also addi- 
tional interchangeable spray heads can be carried with 
nozzles in a variety of sizes. In addition, a spray head 
with the adjustable feature, interchangeable with the 
adjustable type, producing either a fan or round spray, 
can be furnished. 

Type AV spray gun construction is such that with 
low air pressure ranging from 40 to 60 lb. and a min- 
imum air consumption, the material is finely, softly and 


The De Vilbiss Type AV spray gun equipped with an 
adjustable spray head 


evenly atomized, and a smooth and uniform coating ap- 
plied. 


News of the Month 


I. С. С. asked to require automatic hose connectors 


A DELEGATION OF OFFICERS of the brotherhoods of train serv- 
ice employees recently held an informal conference with Chair- 
man Esch and Commissioner Taylor of the Interstate Com- 
merce Commission at which they urged the commission to con- 
sider the advisability of requiring the railroads to equip their 
cars with automatic brake-hose connectors. Such a plan has 
been proposed in resolutions adopted at some of the brother- 
hood conventions. The proposal will be laid before the commis- 
sion for consideration. An impression seems to have gone 
abroad that this was to be a hearing at which representatives 
of the railways and of the manufacturers were to be present 
and some people went to Washington to attend such a hearing, 
but it was explained that it was merely a preliminary discus- 
sion of the subject arranged at the request of the brotherhoods 
for the purpose of placing the subject before the commission 
for its consideration. 


Safety education for February 


THE PROGRAM of the Committee on Education, of the Safety 
Section, A. R. A., for the month of February, emphasizes that 
part of the accident record which includes cases due to unsafe 
practices in shops, etc. A large colored bulletin has been issued 
illustrating some of the things which the careful man will avoid. 

Noting the fact that 20 per cent of all accidents under this 
head occur in the use of hand tools, the circular notes that many 
bruises and broken bones result from using ill-fitting wrenches. 
Make-shift scaffolds appear frequently in the records; a work- 
man needs a safe scaffold for a job of five minutes, the same 
as he does for one of two hours. Tools falling from places 
where they have been left carelessly as on the running board 
of a locomotive, cause shop accidents. It is suggested that 
members of safety committees, specialize on this particular item 
for 30 days. The goggle problem is yet unsolved in many shops, 
and attention is called to the successful results in shops where a 
man neglecting to wear goggles, when necessary, incurs liability 
of being dismissed. 


Meetings and Conventions 


The follcwing list gives names of secretaries, dates of next or regular 
кА Шы and places of meeting of mechanical associations and railroad 
сїибз. 

Arr-Brake А$зостАттох.—Т. L. Burton, 165 Broadway, New York. Next 
meeting May 1-4, Detroit, Mich. 

AMERICAN RatLway Association Division V.—Mecwanicat.—V. К. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J. + 

Division У.—ЕоорРмЕхт Рл:хтїхс Sections.—V. R. Hawthorne, 
Chicago. 

Division VI.—Purcnases AND Stores.—W. J. Farrell, 30 Vesey 
St., New York, Next meeting June 20-22. 

American RarLway Toot Foremen’s Assocration.—G. С. Macina, 11402 
Calumet Ave., Chicago. Annual convention Hotel Sherman, Chicago, 
August 29-31, 1928. 

AMERICAN Socrerv оғ MecnaxicAL Enotneers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Society For Steet TmEATING.—W. Н. Eiseman, 4600 Prospect 
Ave, Cleveland, Ohio. First semi-annual meeting February 16 and 
17 Mount Royal Hotel, Montreal, Canada. 

AMERICAN Society rog TestinG MarEnIALs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. 

American WzLDING Soctety.—Miss M. M. Kelly, 29 West Thirty-ninth 
St, New York. 


Аѕѕостлттох or RaiLway ELECTRICAL EnGineers.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 

BinMiNGHAM Car Foremen AND Cam Inspectors’ AssociATION.—Maynard 
Rodgers, secretary, care Y. M. C. A., Birmingham, Ala. Meeting 

.second Monday in each month at Birmingham Y. M. C. A. building. 

Canapian RarLway CLus.--C. R. Crook, 129 Charon St., Montreal, ўе 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. ext meeting 
February 14. Paper on locomotive boiler development will be pre- 
sented by C. A. Brandt, chief engineer, the Superheater Company, 
New York. , 

Can FoREMEN'S Association or Cirrcaco.— Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. Next 
mecting February 13. Continued discussion new A. К. А. Rules. 

Car FonEMEN's Association or St. Lours.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, oet June, July and August, at Broadview Hotel, East St. 
Louis, 

Car ForemMen’s Crus or Los ANcELEs.—J]. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

CENTRAL RaiLwav Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Thursday each month, except June, July 
of August, at Hotel Statler, Buffalo. Next meeting February 
9. Paper on yard costs will be read by H. P. Fertig, chief of yard 
and terminal operations, Chicago, Rock Island & Pacific, Chicago. 

CHIEF INTERCHANGE Car INSPECTORS’ AND CAR FOREMEN'S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

CiNciNNATI Rartway Crus.—D. К. Boyd, 330 Beekman St., Cincinnati, 
Regular meeting second Tuesday, February, May, September and 
November. 

CLevELAND RaiLway CLus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meetings first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
lene. Next meeting February 6. Discussion changes in 1928 A. R. 

. rules. 

INTERNATIONAL RatLroaD  MasTER BLACKSMITHS’ AssocraTION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-23, 1928. 

INTERNATIONAL RatLway Fuet Assocration.—L. С. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. Next meeting Chicago, 
May 7-11, 1928. 

INTERNATIONAL RatLway GENERAL ForeMeN’s AssociATION.—William Hall 
1061 W. Wabash Ave., Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 4-7, 1928. 

Louisiana Car DEPARTMENT Assocration.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ AssocrATION.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting Cleveland, Ohio, May 22-25. 

New Ewcrawp Rarrroan Cius.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, ex- 
cepting June, July, August and September, Copley-Plaza Hotel, 
Boston. Next meeting February 14.—Paper on the Diesel engine in 
railroad traction will be presented by D. L. Bacon, superintendent 
sutoniotixe equipment, N. Y. N. H. & H. Illustrated with lantern 
slides. 

New York Rarrroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Pacrric Kart way Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Thursday of each month in San Francisco 
and Oakland, Cal., alternately. 

Raitway Car DEPARTMENT OFFICERS’ AssOCIATION.—AÀ. S. Sternberg, Belt 
railway, Clearing Station, Chicago. 

RarLwav CLUB or GREENVILLE.— Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting last Friday of each month, except June, 
July and August. 

RatLway Crus or Рїттзвиксн.—]. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis RarLway Crtus.—B. W. Frauenthal, M O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. : 

SOUTHERN AND SOUTHWESTERN Rattway Crus.—A. T. Miller, Р. О. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

SoutHwest Master Car BUILDERS’ AND Supervisors’ Assocration.—B. В. 
Parker, St. Louis-Southwestern, Tyler, Tex. Annual meeting August 
4, 5 and 6 at Galveston, Tex. 

Texas Car Forremen’s Assocration.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. 

TRaveLING ENGINEERS’ Association.—-W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago 
October, 1928. { 

Western Raitway Cius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. Next meeting Feb. 20.—Hotel Sherman, Chicago. 
"Why a supplyman?" will be the topic discussed, 
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Supply Trade Notes 


\М\\пллАм Byron Roure, secretary of Jenkins Bros, New 
York, died on November 27. 


WILLIAM SCHWANHAUSSER, chief engineer of the Worthing- 
ton Pump & Machinery Corp., died on January 15 at the Peck 
Memorial hospital, Brooklyn, N. Y., after six months’ illness, 
at the age of 73. 


H. W. Ostrom, who resigned as chief chemist of the Chi- 
cago, Milwaukee & St. Paul with headquarters at Milwaukee, 
Wis., to accept a position with the Aluminum Company of 
America, as reported in 
the January’ Railway 
Mechanical Engineer, 
was born August 29, 
1896. After receiving 
his elementary educa- 
tion in the Chicago 
public schools, he took 
undergraduate work at 
the University of Illi- 
nois, two years of 
graduate work at Ar- 
mour Institute and one 
year of graduate work 
at the University of 
Wisconsin. Immedi- 
ately subsequent to 1918 
Mr. Ostrom worked one 
year for the Illinois 
Steel Company in the 
plant laboratory as 
chemist, then being em- 
ployed for another year with Wilson & Co., Chicago, on plant 
research work. During the succeeding four years, he worked 
for the Illinois Central as chemist and for the past four years 
for the Chicago, Milwaukee & St. Paul as chief chemist re- 
porting to the general superintendent of motive power and 
being responsible for materials testing. Mr. Ostrom’s present 
work includes sales and development of aluminum bronze pow- 
der used for railway paints, fireworks, rubbers, inks, etc., his 
headquarters being in Chicago. 


H. W. Ostrom 


Georce УУ. McIntyre, formerly representative of the Niles- 
Bement-Pond Company has been appointed representative of 
Reed-Prentice Corporation, with headquarters at 75 West Street, 
New York City. 


Cuartes Н. Letnert, president of the Leinert Valve Com- 
pany, Inc., with office at 310 South Michigan avenue, Chicago, 
has been appointed district representative in the Chicago dis- 
trict, for the Birdsboro Steel Foundry & Machine Company, 
Birdsboro, Pa. 


M. J. Ѕснмітт, formerly in charge of Milwaukee branch of 
the Kearney & Trecker Corporation, has been promoted to the 
new position of assistant sales manager. Mr. Schmitt will con- 
tinue to look after the Milwaukee territory with the assistance 
of К. F. Shaw, who is being transferred from the Chicago 
branch to the home office at Milwaukee. 


THe Harrison Steet Castincs Company, Attica, Ind., has 
acquired all of the assets and real estate of the National Car 
Coupler Company, Attica. This company will operate the plant, 
continuing the manufacture of miscellaneous steel castings, 
knuckles and couplers with the same management and policies 
under which the former company operated. 


С. N. Tuun, vice-president of the Duff Manufacturing 
Company, Pittsburgh, Pa., has taken over the supervision of 


“company. James A. Farrell continues as president 
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the eastern sales district in addition to the western sales dis- 
trict of which he has been in charge for several years. Mr. 
Thulin’s headquarters will be in New York and Chicago. W. 
G. Robb has been appointed district manager of the New York 
district, with headquarters at 250 Park Avenue, New York. 
P. G. O'Hara, former vice-president in charge of the Eastern 
District has resigned to join the organization of the Vacuum 
Oil Company at New York City. 


Tue Boarn or Dtrectors of the United States Steel Corpora- 
tion after its meeting оп December 27 announced that the 
chairman of the board 15 no longer an executive officer of the 
of the 
corporation and becomes its chief executive officer, under the 
direction and supervision of the finance committee and the 
board of directors. John Pierpont Morgan becomes chairman 
of the board, and Myron C. Taylor becomes chairman of the 
finance committee. "The above action was taken to fill the 
vacanies caused by the death of Judge Elbert H. Gary. 


THE AMERICAN RoLLING Мил, Company has taken over and is 
directing the sales of the forged steel wheels manufactured by 
the Forged Steel Wheel Company, whose properties were re- 
cently acquired by the American Rolling Mill Company from the 
Standard Steel Car Company. While the sales of wheels are 
being conducted by the American Rolling Mill Company 
through its forged steel wheel division, the Standard Steel Car 
Company is retaining a substantial interest in the business. 
Harry Holiday, formerly vice-president of the Forged Steel 
Wheel Company, is general manager of sales with headquarters 
in Pittsburgh, Pa., W. B. Quail, formeriy with the Standard 
Steel Car Company, is manager of sales of the eastern district, 
with headquarters at New York; William A. Libkeman, western 
sales agent of the Standard Steel Car Company, is sales rep- 
resentative and is directing the sales at Chicago; Blake C. How- 
ard, president of the Equipment Sales Corporation, is directing 
the sales at the St. Louis office. 


Zeno C. WiILKINSON, sales manager of the Youngstown 
Pressed Steel Company, Warren, Ohio, has resigned from that 
company to become vice-president and director of the Peter 
Smith Heater and Manufacturing Company, Detroit, Mich. 
Mr. Wilkinson has been in the steel business all of his business 
life, having been identified with the United States Steel Cor- 
poration at Gary, Ind., and the Bethlehem Steel Corporation 
before serving with the Youngstown Pressed Steel Company. 
In his new position he will be part owner of the company and 
have charge of both manufacturing and sales. Peter Smith 
Heater & Manufacturing Company is the new name of the 
Peter Smith Heater Company, which has been in business in 
Detroit for the past 45 years engaged in the manufacture of 
heating units for steam railway and electric cars. The new 


"company will have two departments, the pressed steel division 


and the heater division. А new unit shop will be constructed 
in the spring as an addition to the present plant at Detroit. 
E. J. Smith is president of the new organization, and M. J. 
Phelan is secretary. 


Four ENGINEERING Firms have combined their interests and 
organized the United Engineers & Constructors, Inc. These 
companies are the United Gas Improvement Contracting Com- 
pany, Philadelphia, Ра., the Public Service Production Com- 
pany, Newark, N. J, Dwight P. Robinson & Co, Inc, New 
York, and Day & Zimmermann Engineering & Construction 
Co., Philadelphia. The headquarters of the new company will 
be in Philadelphia, with offices in New York, Newark, Chicago, 
Los Angeles, Atlanta, Houston, Pittsburgh, Montreal, Buenos 
Aires and Rio de Janeiro. Dwight P. Robinson is president of 
the company. The directors are Arthur W. Thompson, presi- 
dent of the United Gas Improvement Company, chairman; 
Dwight P. Robinson; Thomas N. McCarter, president, Public 
Service Corporation of New Jersey; Samuel T. Bodine, chair- 
man of board of directors, the United Gas Improvement Com- 
pany; Paul Thompson, a vice-president of the United Gas Im- 
provement Company and president of the Philadelphia Gas 
Works Company, and John E. Zimmermann, president of Day 
& Zimmermann, Inc. The new company has contracts in hand 
amounting to more than $100,000,000. 
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Personal Mention 


General 


ALFRED G. Horre, who has been appointed engineer of tests 
of the Chicago, Milwaukee & St. Paul, with headquarters at 
Milwaukee, Wis., was 
born in 1895 at Mil- 
waukee. He attended 
the Milwaukee gram- 
mar and high schools 
and was graduated 
from the University of 
Wisconsin in 1917. He 
entered the service of 
the С. M. & St. P. in 
1911, working in the 
blacksmith shop and 
drafting room during 
summer vacations. In 
1919 he entered the per- 
manent employ of the 
C М. & St. P., serving 
successively as drafts- 
man, mechanical in- 
spector, chief mechani- 
cal inspector of the test 
department, and assist- 
ant engineer of tests. 


A. G. Hoppe 


_GEoRGE Turpaut, shop superintendent of the Erie at Mead- 
ville, Pa., has been appointed assistant mechanical superinten- 
cues New York District, with headquarters at Jersey City, 


FrepertckK H. Murray, who has been appointed mechanical 
superintendent of the New York and Eastern districts of the 
Erie, with headquarters at Hornell, N. Y., was born on Febru- 
ary 24, 1875. He en- 
tered the service of the 
Erie in June, 1893, as a 
bolt cutter at Meadville, 
Pa, remaining in that 
position until October 
of the same year. From 
October, 1893, until Oc- 
tober, 1897, he served 
as a machinist appren- 
tice at the same place, 
and from the latter 
date until October, 1899, 
successively served as 
a machinist at the fol- 
lowing places: Mead- 
ville, Pa.; Brier Hill, 
Ohio, and again at 
Meadville, Pa. For a 
year he served in the 
same capacity at the 
Phoenix Iron Works 
at Meadville. In Oc- 
tober, 1900, he became roundhouse foreman of the Erie at 
Meadville, and in December, 1902, became general foreman at 
Salamanca, N. Y., being transferred in the same capacity to 
Jersey City, N. J., in January, 1904. He remained here until 
October, 1910, and was then appointed master mechanic at Port 
Jervis, N. Y., remaining there until September, 1914, when he 
was transferred in the same capacity to Jersey City, N. J., 
which position he held until July, 1918. He then became in- 
spector of mechanical maintenance for the federal manager. 
He served in this capacity until September, 1919, and again 
became master mechanic at Jersey City, N. J., where he re- 
mained until February, 1920. From March, 1920, until October 
of the same year, Mr. Murray was shop superintendent at Sus- 


F. H. Murray 
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quehanna, Pa., and was then appointed mechanical superin- 
tendent of the Hornell region at Hornell, N. Y., which position 
he held until November, 1922, when he was appointed master 
mechanic at Salamanca, №. Y. He served there until June, 
1927, and was then transferred in the same capacity to Cleve- 
land, Ohio, which position he was holding at the time of his 
recent appointment. А 


Master Mechanics and Road Foremen 


Евер Н. Russet has been appointed road foreman of engines 
of the Michigan Central, with headquarters at Detroit, Mich. 


H. R. Spore has been appointed assistant foreman of engines 
of the Fort Wayne division, Western Region, of the Pennsyl- 
vania. 

С. C. Ѕмітн, assistant road foreman of engines of the Michi- 
gan Central, has been appointed road foreman of engines, with 
headquarters at Niles, Mich. 


E. J. MırcHELL has been appointed assistant road foreman of 
engines of the Michigan Central, with headquarters at Jackson, 
Mich. { 


Н. Smiru has been appointed master mechanic of the London 
division of the Canadian Pacific, with headquarters at Lon- 
don, Ont. 


С. W. Sroxes has been appointed general road foreman of 
motive power and equipment of the Southern Pacific with head- 
quarters at Houston, Tex. 


F. WisEMAN, road foreman of engines on the Michigan Cen- 
tral at Jackson, Mich., has been promoted to assistant master 
mechanic, with headquarters at the same point. 


Dow Norr has been appointed assistant master mechanic of 
the Galesburg division of the Chicago, Burlington & Quincy, 
with headquarters at Galesburg, Ill. 


D. C. Cossan, locomotive foreman on the Alberta district of 
the Canadian Pacific at Medicine Hat, Alta., has been promoted 
to division master mechanic of the Brandon division, with 
headquarters at Brandon, Man. 


R. A. WALKER, master mechanic of the Northwestern district 
of the Missouri-Kansas- Texas, at Wichita Falls, Tex., has been 
transferred to the McAlester district, with headquarters at 
Muskogee, Okla., succeeding W. H. McCune. 


A. J. Lewis, master mechanic of the North Texas division of 
the Missouri-Kansas-Texas at Denison, Tex., has been trans- 
ferred to the Parsons district as master mechanic, with head- 
quarters at Parsons, Kan., to succeed J. J. Melley, resigned. 


W. Н. McCune, master mechanic of the McAlester district 
of the Missouri-Kansas-Texas, at Muskogee, Okla, has been 
transferred to the North Texas district, with headquarters at 
Denison, Tex. 


Н. J. Want has been appointed acting road foreman of en- 
gines of the Joplin division of the Missouri Pacific with head- 
quarters at Nevada, Mo., succeeding E. F. Putnam, who is on 
leave of absence on account of ill health. 


Grant W. Stanton, traveling engineer of the Minneapolis, 
St. Paul & Sault Ste. Marie, at Minneapolis, Minn., has been 
appointed master mechanic of the Winnipeg division, with 
headquarters at Thief River Falls, Minn., succeeding Arthur L. 
Fillmore, deceased. 


CrLAnENCE Н. Norton, master mechanic of the Susquehanna, 
Allegheny, Tioga and Bradford divisions of the Eastern district 
of the Erie, at Hornell, N. Y., has been appointed shop super- 
intendent, with the same headquarters, succeeding Albert J. 
Davis, resigned. 


ALBERT SUTHERBY, master mechanic on the Western district 
of the Erie, with headquarters at Youngstown, Ohio, has been 
transferred in the same capacity to the Mahoning division and 
the Kent and Akron terminals, with headquarters at Cleve- 
land, Ohio. 
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B. C. NicHoLsoN, general foreman on the Parsons district 
of the Missouri-Kansas-Texas at Oklahoma City, Okla., has 
been promoted to master mechanic of the Northwestern district, 
. with headquarters at Wichita Falls, Tex., succeeding R. A. 
Walker. 


W. E. HanRMISON, master mechanic of the Delaware and 
Wyoming divisions of the Erie and the Wilkes-Barre & Eastern 
Railroad, with headquarters at Port Jervis, N. Y., has been 
transferred in the same capacity to Meadville, Pa., succeeding 
T. F. Gorman. 


J. Н. WiNFIELD, general inspector of the Eastern district of 
the Erie at Hornell, N. Y., has been appointed master mechanic 
of the Delaware and Wyoming divisions of the Erie and the 
Wilkes-Barre & Eastern Railroad, with headquarters at Port 
Jervis, N. Y., succeeding W. E. Harmison. 


S. L. Lanpis, superintendent of fuel conservation of the 
Missouri Pacific at St. Louis, Mo., has been appointed road 
foreman of engines of the Coffeyville, Conway Springs, Arkan- 
sas City and Roper districts of the Southern Kansas division, 
and also of the Kansas City district of the Central Kansas di- 
vision, with headquarters at Osawatomie, Kan, succeeding 
H. J. Wade. 


Shop and Engine House 


T. M. Temison has been promoted to enginehouse foreman of 
the Missouri Pacific, with headquarters at DeQuincy, La. 


WiLLIAM Horninc has been appointed assistant foreman of 
engines of the Fort Wayne division, Western Region, of the 
Pennsylvania. 


W. E. $СВ1РТЕВ has been appointed assistant foreman of 
engines of the Fort Wayne division, Western Region, of the 
Pennsylvania. 


К. M. CarkINs, night enginehouse foreman of the Missouri- 
Kansas-Texas, at Parsons, Kan., has been promoted to general 
foreman, with headquarters at Oklahoma City, Okla. 


Harry CHILTON has been promoted to machine shop foreman 
of the Boston & Albany, with headquarters at W. Springfield, 
Mass., succeeding J. H. Murphy. 


CHanRLEs M. RayMonp has been promoted to assistant ma- 
chine shop foreman of the Boston & Albany, with headquarters 
at W. Springfield, Mass, succeeding J. H. Murphy. 


G. D. Boyer has been promoted to assistant night enginehouse 
foreman of the Missouri-Kansas-Texas, with headquarters at 
Parsons, Kan., succeeding F. J. Burke. 


C. E. Horsey, general foreman of the Illinois Central at 
Mounds, Ill, has been appointed general foreman, with head- 
quarters at East St. Louis, Ill. 


D. О. Watson, erecting shop foreman of the Wabash at De- 
catur, Ill, has been appointed roundhouse foreman of the St. 
Louis-Southwestern, with headquarters at Pine Bluff, Ark. 


T. F. GoRMAN, master mechanic of the Meadville division of 
the Erie at Meadville, Pa, has been appointed shop superin- 
tendent, with the same headquarters, succeeding George Thibaut. 


Georce L. WEAvER, machine shop foreman of the Missouri 
Pacific, has been promoted to erecting shop foreman, with 
headquarters at DeQuincy, La. 


Ковект SrALLCUP has been promoted to machine shop fore- 
man of the Missouri Pacific, with headquarters at DeQuincy, 
La., succeeding G. L. Weaver. 


J. J. DucAN has been promoted to night enginehouse foreman, 
Harahan Yards, of the Illinois Central, with headquarters at 
New Orleans, La., succeeding C. С. Havers. 


CnuamtLES С. Havers, night enginehouse foreman, Harahan 
Yards, of the Illinois Central, has been promoted to day engine- 
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house foreman, Government Yards, with headquarters at New 
Orleans, La. 


Е. J. BURKE, assistant night enginehouse foreman of the Mis- 
souri-Kansas-Texas, has been promoted to night enginehouse 
foreman, with headquarters at Parsons, Kan., succeeding К. M. 
Calkins. 


Car Department 


J. B. Ferret, car foreman of the Missouri Pacific at Texar- 
kana, Ark., has been transferred to Alexandria, La. 


C. W. SwrrH, chief car inspector of the Missouri Pacific at 
Little Rock, Ark., has been appointed car foreman, with head- 
quarters at Texarkana, Ark., succeeding J. B. Ferrell. 


W. C. Srenason, general air brake inspector of the Canadian 
Pacific at Winnipeg, Man., has been promoted to master car 
builder of the Western lines, with headquarters at the same 

. point, succeeding Т. С. 
Armstrong, who retired 
from active service on 
January 1. Mr. Stena- 
son was born on Feb- 
ruary 12, 1874, at 
Willesden, England. At 
the age of 17 he en- 
tered railway service in 
the mechanical depart- 
ment of the Michigan 
Central at St. Thomas, 
Ont. In May, 1892, he 
was appointed a fore- 
man on the installation 
of track tanks and 
pumping machinery on 
the Canada Southern 
division and in Janu- 
ary, 1894, he entered 
locomotive service. Mr. 
Stenason returned to the 
mechanical department 
in March, 1896, and in December, 1897, during the operation of 
the Toronto, Hamilton & Buffalo by the Michigan Central, he 
was transferred to Hamilton, Ont, where he remained in 
charge of the installation, maintenance and operation of air 
brakes, until October 1, 1907, when he was appointed assistant 
air brake inspector of the Eastern lines of the C. P. R. On 
January 1, 1915, he was promoted to general air brake in- 
spector of the Western lines of the Canadian Pacific. 


Walter G. Stenason 


В. Н. McKerrat, car foreman of the Chicago Great Western 
at Chicago, who was promoted to superintendent of the car de- 
partment with headquarters at Oelwein, Iowa, was born May 
27, 1884 at Marshalltown, Iowa. He received his early educa- 
tion at the elementary schools and high school in Marshalltown, 
entering the service of the Chicago Great Western on March 
8, 1899. After working mostly in the car and locomotive de- 
partments in various capacities as car repairer, locomotive fire- 
man and machinist, Mr. McKerral went to the American Lo- 
comotive Company at Richmond, Va., as final inspector during 
the period from February, 1917 to April 1919. September, 1919, 
he returned to the Chicago Great Western as general car fore- 
man at Chicago, which position he held until the time of his 
recent appointment. 


ELECTRIC DRILLS.—Specifications for drills of 14 in. size and 
up are set forth in the clectric drill catalogue of the Goodell- 
Pratt Company, Greenfield, Mass. 


CnawEs.—The Whiting Corporation, Harvey, Ill, describes 
in catalogue No. 209 cranes for use in railroad shops, power 
houses, foundries and other industries. Clearance figures, 
based on Whiting Standard construction; viz, notched girders 
and M.C.B. type end trucks, have been compiled in this cata- 
logue for the special benefit of engineers and others who design 
buildings in which cranes are to be used. 
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Timken Bearings on the Wabash 


Guests on the new diners of 
the Wabash are experiencing 
the wonderful newsmoothness 
of motion made possible by 
Timken Tapered Roller Bear- 
ings. The railroad itself is ex- 
periencing the operating and 
economic advantages brought 
about by Timkens. 


Friction is so greatly reduced 
that two men can handily push 
a Wabash diner! Correspond- 
ingly less lubrication is needed, 
hot boxes become unknown, 
cold weather has little effect, 
and fuel is saved. 


More than anti-friction bearings, 
Timkens provide for all thrust 
and shock and weight, with 
their tapered construction, 
POSITIVELY ALIGNED ROLLS 
and Timken-made steel. Here 
is the invincible durability for 
railroad anti-friction bearings. 


THE TIMKEN ROLLER BEARING 
————Ó COMPANY, CANTON, OHIO 
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The value of an organized campaign and persistent ef- 
fort in increasing the safety of mechanical depaitment 
operation has again been demon- 
strated in no uncertain way on the 
Kansas City Southern. According 
to the interesting Mechanical De- 
partment Bulletin, published 
monthly by this road, 1927 was a banner year from 
the point of view of safety. While the track depart- 
ment won the safety banner with a record of 608,997 
man-hours per reportable injury, the mechanical de- 
partment as a whole made a highly creditable perfor- 
mance with an increase over 1926 of 25 per cent in 
man-hours per injury and a corresponding reduction 
in the number of injuries. Of eight system mechanical 
department units, four made more than 100,000 man- 
hours per reportable injury (the goal set for 1927) and 
all made more than 80,000 man-hours per injury. One 
of the eight established a record of 234,360 man-hours 
of work without a single reportable injury and, had 
this unit worked a larger force in 1927, it might have 
won the system banner. ‘Unquestionably, safety work 
pays big dividends to both railroad and employee. The 
price is eternal vigilance on the part of shop and en- 
ginehouse forces, stimulated by ап intelligent cam- 
paign of education and inspiration, such as the Kan- 
sas City Southern is carrying on. With the establish- 
ment of definite goals slightly higher each year, de- 
sirable results are bound to be secured. 


Persistence in 
safety work 


Industrial and railroad representatives from many 
countries have visited the United States in recent years 
to study our methods and prac- 

Unusual applica- tices. Industrial students from this 
tion of university country have gone abroad to make 
extension similar studies to a much lesser 
degree, and this is particularly 

true of railroad officers and especiall of those as- 
sociated with the mechanical department. For this 
reason the engineering tour to Europe, which is sched- 
uled for the coming summer, under the auspices of 
the University Extension Division of Rutgers Uni- 
versity, а similar department of Pennsylvania State 
College and of the Massachusetts State Department of 
Education, is of more than ordinary interest. The 
party will be under the immediate direction of Prof. 
N. C. Miller of Rutgers, who has made such favor- 
able contacts during the past two years in dealing with 
the railroad groups in the mechanical departments of 
railroads in New Jersey. The study of industrial or- 
Ranization and management will be under the direc- 
ton of Prof. J. O. Keller, professor of industrial en- 
gineering at Pennsylvania State College. Prof. J. A. 


Moyer, director of university extension of the Massa- 
chusetts State Department of Education, will super- 
vise the course on power plant economics. 

The party will sail about the middle of July and 
will return toward the end of August. A large part 
of the time which will be spent in England and on the 
Continent will be given over to excursions to various 
types of industrial establishments, the first of these 
being a visit to the Great Western Railway of Eng- 
land’s locomotive works at Swindon, and the last one 
being an inspection of the power plant and rapid 
transit system in Paris. There should, of course, be 
great possibilities in a study of this kind, particularly 
when led under the direction of men who have given 
so much time and effort to university extension work 
in the industries. 


A tribute was paid to railroad air brake maintenance 


forces at the January meeting of the Western Railway 


Club, when representatives of the 


Air Westinghouse and New York Air 
brake Brake Companies testified that the 
development present general standards of mainte- 


nance of the pneumatic parts of the 
equipment are largely satisfactory. A number of roads 
handling heavy passenger traffic or freight trains on 
severe grades have for years been compelled to maintain 
high standards, but, within the past five years, the general 


* appreciation of the necessity for and advantages of these 


high standards of maintenance has gradually led to their 
general adoption. 

While general railroad practices in the repair and test- 
ing of air brake valves seem to be satisfactory, there is 
room for improvement in the care given to these valves 
between the time they leave the test rack and their appli- 
cation in service. The evidence seems to indicate that in 
far too many cases valves are handled carelessly in ship- 
ment to or from the store room and damaged in spite of 
having the ports carefully blanked, requiring subsequent 
tests before being sure that they are fitted for applica- 
tion. More effort to educate all employees handling air 
brake valves to a full understanding of the important 
work the valves perform and the serious effects which 
may follow their rough handling would, no doubt, prove 
profitable. 

Another point raised at the meeting mentioned was the 
condition of foundation brake rigging which was said to 
be far less satisfactory than that of the pneumatic parts 
of the brake equipment. In fact, non-standard and de- 
fective parts of the foundation gear are said to be re- 
sponsible for many irregularities in brake action now 
unjustly charged to the pneumatic equipment. It appears 
that sufficient rules are already in effect regarding the 
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foundation brake rigging but a campaign for the better 
observance of these rules is urgently needed. 

Another point brought out in a striking manner is that, 
while 1928 is the sixtieth anniversary of the first practical 
application of air brakes and most of the major develop- 
ments have already apparently taken place, air brake 
growth and improvement are by no means dead. The 
representatives of the air brake companies referred to 
illustrated and described a surprising number of im- 
provements now in process of development. These in- 
clude refinements in the design of air compressors, air 
cleaners, brake valve assembly pedestals, oil cups, piston 
packing rings, governors, feed valves, reservoirs, retain- 
ing valves, angle cocks, brake cylinders, packing rings, 
cylinder dirt excluders, etc. Unquestionably the air 
brake manufacturers are looking ahead with a view to 
meeting fully modern operating requirements, effecting 
improvements with a minimum interference with exist- 
ing standards and providing air brake equipment which 
will last longer and therefore cost less to maintain. 

The railroads should meet this challenge of the brake 
companies by tightening up on air brake maintenance 
standards with particular attention to the foundation 
brake rigging, providing for the more careful handling 
of valves and in some cases a more intelligent use of the 
valuable soap suds test for leakage, the results of which 
are now sometimes misinterpreted. 


Success in keeping. the number of hot boxes down to 
a minimum means a continual “punching up” of those 
who do the actual work. This 
Two ideas statement briefly describes the 
on the policy adopted several years ago by 
hot box problem one road, which has achieved a re- 
markable low record for the num- 
ber of hot boxes occuring on its lines. In 1926 it was 
found that some of the car repair and interchange 
points were neglecting to repack boxes that should have 
been repacked. From a study of the records of the 
number of journal boxes repacked per year in relation 
to the total number of cars handled and the total num- 
ber of hot boxes, an estimate was made of the num- 
ber of boxes which should be repacked on the entire 
system in order to reduce the number of hot boxes to 
the lowest practicable minimum. This estimate was 
arrived at after the data had been discussed at several 
staff meetings. 

The total was apportioned among the various car 
repair and interchange points according to the num- 
ber of cars handled at each point. Monthly reports 
received from each repair point as to the number of 
journal boxes repacked are consolidated in the office 
of the head of the car department. This consolidated 
report shows the number of boxes repacked at each 
point compared with its monthly quota. This report 
is presented and discussed at the monthly staff meet- 
ing of the car department foremen. 

Of course, this system has increased the total num- 
ber of repacked journal boxes, the figure for 1927 be- 
ing over 50 per cent greater than that for 1926. On 
the other hand, the number of freight car-miles per 
hot box was increased by 8,000 in 1927 as compared to 
1926 and the passenger car-miles per hot box by near- 
lv 800,000. i 
‚ An increase in the number of hot boxes is cause for 
investigation by all car department officers concerned. 
Recently an increase was reported in the number of 
hot boxes on passenger equipment. Investigation 
showed that this was due to the high viscosity of the 
oil on some new passenger cars, which caused the 
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packing to adhere to the journal. Some car journal 
boxes were found with the packing lifted entirely from 
the bottom of the box. Conditions were improved at 
once by using an oil of lower viscosity and a good qual- 
ity of reclaiming packing. 

These two illustrations show what can be done to- 
ward inducing men who work a large part of their time 
without close supervision, to do their work right; and 
also what can be accomplished by prompt investigation 
and application of suitable remedial measures. Con- 
tinual agitation and close attention to what appear to 
be items of little importance when considered separ- 
ately, seems to be the only way to cope successfully 
with the hot box problem. 


A superintendent of motive power on making an in- 
spection trip through one of the secondary shops on 
his road, noticed an idle machine 


Do you which, though comparatively new, 
know your bore evidence of not having been 
machines? used for some time. The machine 


shop foreman, when questioned as 
to the reason for the idleness of the machine which in 
this case represented an eight-thousand-dollar invest- 
ment, ventured the reply that he had never found very 
may jobs that could be handled on the machine. The 
superintendent of motive power ordered the foreman 
immediately to make trips to two or three nearby shops 
on other roads where similar machines were in opera- 
tion and report back as to just what extent the ma- 
chine in question was adapted to the work. 

The result of the investigation was that the foreman 
discovered there were not only over 50 different jobs 
which the machine could economically handle but that 
in many cases the machine could cut the production 
time on certain jobs as much as 75 per cent. Further 
investigation disclosed the fact that, properly tooled, 
this machine could handle as much work as two other 
machines, The net result of the entire investigation 
was a saving of several thousand dollars in the course 
of a year. | 

The object lesson in such an incident is not so much 
the possibility of a greater utilization of machine tool 
capacity as the impression it leaves on the value of 
making thorough investigations into the potential pro- 
ductive capacity of individual machines, particularly in 
relation to modern types. It has been said that over 
50 per cent of the machine tools in railroad shops are 
over 12 years old. A few serious diagnoses of ma- 
chine tool conditions in most shops might show where 
one modern machine could replace two or three of 
these older machines and with a single operator still 
cut the output time on certain jobs in half. 


The question may be asked, “What does it cost the 
railroads each year to operate freight cars with de- 
ficient draft gears?" but there can 

be no answer because nobody 

How much does knows the amount of damage either 
it cost? 
chargeable to this cause. A cor- 

respondent of the Railway Mechanical Engineer re- 
cently expressed the matter in the following way which 
seems worth repeating here: “Railroads generally have 
no facilities for determining the cost of repairs, due 
to inefficient or defective draft gears. This item О 
expense is generally lumped under the head of freight 
car repairs and is not segregated where it can be 
brought to the attention of the proper authorities. In 


to lading or to car structures 
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a few instances, railroads have attempted to sub-divide 
their freight car repairs under а few principal items 
such as roofs, doors, ends, trucks, etc., but rarely if 
ever has there been an effort to charge all of the freight 
car repairs that шау be attributable to draft gear 
failures.” While a definite knowledge of the per- 
centage of car maintenance cost due to ineffective draft 
gears is not available, many estimates; some as high 
as 75 per cent, have been made by experienced car 
men. On one basis of figuring, the present average 
cost of labor and material for repairs to car wheels, 
axles, journals, air brakes and other items unaffected 
by draft gear condition, amounts to $48 per car per 
year. An American Railway Association circular 
shows the present (1925) total cost of repairs as being 
$152 per car per year. This leaves $104 or about 68 
per cent due to inadequate draft gear protection accen- 
tuated by unnecessary rough handling. Irrespective of 
whether this ratio is 75 per cent, 68 per cent or only 
50 per cent, the amount of money involved represents 
a big margin over the cost of replacing older inadequate 
draft gears and maintaining those which can be re- 
habilitated to meet modern operating requirements. 


The sixteenth annual report of the chief inspector of 
the Bureau of Locomotive Inspection made to the In- 

terstate Commerce Commission 
in- shows that during the last fiscal 
year ended June 30, 1927, a total 
of 97,222 locomotives were in- 
spected of which 29,995 or 31 per 
cent were found defective. For the same period a total 
of 2,539 locomotives were ordered out of service. For 
the fiscal year ended June 30, 1923, a total of 63,657 
locomotives were inspected of which 41,150 or 68 per 
cent were found defective and.7,075 were ordered out 
of service. These two sets of figures show that since 
1923, a decided improvement has been made in en- 
forcing more rigid inspection and the repairing of de- 
fects as reported by both the terminal inspectors and 
the enginemen. The fact that a total of 29,995 loco- 
motives were reported defective seems to indicate that 
there is much room for improvement. The ideal aimed 
at by all roads is to maintain its power in perfect con- 
dition at all times. In order to attain this ideal, it is 
necessary to establish an airtight system of inspection 
and of maintenance. If the inspectors do not report 
the defects as they exist, how can the maintenance de- 
partment make adequate repairs? On the other hand, 
if the defects are religiously reported by the inspectors, 
but not repaired as reported, how can the roads expect 
to operate locomotives without defects? Perhaps 
many mechanical department officers feel that it is an 
almost hopeless task to approach the ideal condition. 
Those who entertain such a feeling can gain much com- 
fort and encouragement from the excellent showing 
made by two relatively large systems, one located in 
the middle west and one in the east. The first men- 
tioned road during 1923, had a total of 643 locomotives 
inspected of which 82 per cent were found defective 
and 89 ordered out of service. This same road for 
1927, had a total of 1,075 locomotives inspected of 
Which six per cent were found defective and only two 
were ordered out of service. The reason for this re- 
markable improvement is that a concentrated drive 
has been made to improve the standards of inspection 
and to require that the defects reported by the inspec- 
tors be repaired. Deferred maintenance is not toler- 
ated on this road. 

he eastern road has done equallv as well in elimi- 


More rigid 
spection of 
power needed 
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nating defective locomotives. During 1923, a total of 
1,055 locomotives were inspected of which 73 per cent 
were found defective and 131 ordered out of service. 
This road, during 1927, had a total of 1,181 locomo- 
tives inspected of which 23 per cent were found de- 
fective and only five ordered out of service. The same 
rigid inspection and maintenance requirements have 
bcen set up by this road. These two roads are rapidly 
approaching the ideal condition. Other roads can 
more closely approach this much desired ideal condi- 
tion of power by further tightening up on inspection 
and maintenance. High standards, once attained, are 
less difficult to maintain than the low standards which 
constantly risk the disruption of the service by engine 
failures and power detentions enforced by the federal 


inspectors. 


New Books 


АХ INTRODUCTION TO THE METALLURGY OF IRON AND STEEL. By 
Н. M. Boylston, B. S., А. M., Met. E., Professor of Metal- 
lurgy, Case School of Applied Science. 571 pages, illus- 
trated.. 6 in. by 9 in. Price $5. Published by John Wiley 
& Sons, New York. 

This book is a substantial introduction to a very broad 
and highly technical profession and the author has util- 
ized many sources of information in compiling his ma- 
terial. He has endeavored to tell of the fundamentals 
of iron and steel making in as simple a manner as pos- 
sible and at the same time not to restrict the text to 
words of one syllable. 

The book contains 25 chapters and an appendix. Some 
of the subjects discussed in entire chapters, such as the 
chemical and physical principles of iron and steel; the 
mechanical treatment of steel; the composition, struc- 
ture and physical properties of iron and steel; and the 
heat treatment of steel, should be of special value to 
the railroad master blacksmith. The remaining chapters 
are devoted to discussions of the various processes and 
methods for making pig iron, wrought iron, steel, etc. 
The appendix contains the American Society for Test- 
ing Materials’ tentative definitions of terms relating to 


heat treatment operations. 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY GENERAL FORE- 
MEN's ASSOCIATION. 259 pages, illustrated, 6 in. by 9 $n., 
paper bound. Published by the Association, William Hall, 
secretary-treasurer, 1061 West Wabasha street, Winona, 
Minn. 

This is the report of the twenty-second annual con- 

vention of the International Railway General Foremen’s 

Association which was held at the Hotel Sherman, 

Chicago, September 6 to 9, 1927, inclusive. The papers 

and subjects discussed include supervisory officers and 

railway efficiency, engine handling at terminals, Term- 
inal delays to cars—what can be done by the mechanical 
department to reduce them?, Co-operation by general 
foremen with the purchases and stores department, Re- 
lation of reclamation to stock reduction, Passenger car 
shop organization, How to obtain a higher standard of 
equipment maintenance, and Determining the fitness of 

¿employees for promotion. 

The Proceedings of the International Railway Gen- 
eral. Foremen's Association contains much information 
that is of value. The indexing however, makes it dif- 
ficult to locate any subject readily. The table of con- 
tents gives only the names of the authors and not the 
subjects of the papers and reports. 
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Three-cylinder locomotives for 
the New Haven 


Ten 4-8-2 type equipped with McClellon fireboxes and 
Bean smokeboxes—Tractive force, -71,000 Ib. 


recently received from the American Locomotive 

Company by the New York, New Haven & Hart- 
ford which were expressly designed for hauling heavy 
trains at high speeds. These locomotives are unusual in 
that they are equipped with the McClellon water tube 
firebox, the Bean one-piece smokebox and cast steel 
cylinders. 

The diameter and stroke of the cylinders is 22 in. 
by 30 in. with a boiler pressure of 265 lb., a driving 
wheel diameter of 69 in. and a weight on the drivers 
of 260,000 1b., these locomotives will develop a tractive 
force at 85 per cent cut-off, of 71,000 lb. They carry 
the highest boiler pressure and develop the greatest 
tractive force of any locomotive on the New Haven. 

Increasing demand for expeditious handling of traffic 
on the New Haven has made greater speed in the move- 
ment of its freight essential. The new locomotives 
were designed to meet these conditions. They will 
pull, at passenger train speed, 100 loaded cars weighing 
5,000 tons. It is planned to use this power in fast 
freight service between Maybrook, N. Y.—the New 
Haven's western gateway—and Boston, Mass., the long- 
est freight train run in New England, a distance of 275 
miles. The new power will replace the locomotives 
which have handled these runs for several years. 


| S EN three-cylinder, 4-8-2 type locomotives were 


Changes made in the McClellon boiler 


The locomotives are equipped with McClellon boilers, 
a general description of which was published on page 
143, in the March, 1926, issue of the Railway Me- 
chanical Engineer. Modifications have, however since 
been made in the work. The back tube sheet is made in 
two sections. The outer section consists of a ring 
flanged into the water side connecting to the third 
shell course, with an opening -at the top flanged 
toward the fire side to receive the firebox drums. This 
construction is the same as on the previous engines 
of this type. However, instead of the tube section be- 


ing integral as on the previous locomotives it is made 
in a separate piece, and joined to the outer ring by a 
riveted joint, its flange being turned toward the fire 
side. No braces are used in the back tube sheet. This 
form of construction will, it is believed, provide for 
the necessary flexibility between the tube section and 
the barrel of the boiler, and also greatly facilitate the 
renewal of the back tube sheet. 

Additional circulation has been provided for be- 
tween the hollow mud ring and the barrel, through two 


The Bean smokebox, a one piece casting, is designed to 
: eliminate air leaks 


circulating pipes extending from each front end of the 
mud ring, and connecting to the barrel just ahead of 
the back tube sheet. These additional circulating pipes 
are to improve the circulation. 

A change has been made in the method of lagging 
the firebox. Ascoloy steel sheets are applied next to 
the tubes from the drums to the mud ring, completely 
sealing the firebox. The lagging is applied outside of 


One of the New Haven 4-8-2, three-cylinder locomotives which develop a tractive force of 71,000 Ib. 
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the Ascoloy sheets and a jacket outside of the lagging. 


Other changes in the locomotives 


Outside of the boiler the principal modifications over 
the previous engines are in the use of cast steel cylin- 
ders and the Bean cast steel smokebox. The steel 
cylinders have effected a saving in weight of approxi- 
mately 6,000 Ib. The Bean smokebox, which was de- 


Table of dimensions, weights and proportions of the New 
Haven 4-8-2 type locomotives 


Railroad. узуны и аил» weds elena does rer; as New York, New Ha- 
ven & Hartford 
Type of locomotive .............. seer teers 4-8-2 
Service „а... Fast freight 
Cylinders, diameter and stroke .................. 3 cyl, 22 in. by 30 in. 
Valve gear, type... Rm Walschaert 
Valves, piston type, size 11 in. 
Maximum travel 6 in. 
Outside lap ...... 1 1/16 in. 
Exhaust clearance ... 3/16 in. 
Lead in full gear .......- % in. 
Cut-off in full gear, per cen 85 , 
eights in working order: 
On drivers .........e HH 260,000 Ib. 
On front truck ........ eee eee eee IRI 58,500 1b. 
On trailing truck .......eeeee 60,500 Ib. 
Total engine .......e IH 379,000 Ib. 
Tendér осаат 288,500 Ib. 
Wheel bases: 
Driving .......e eer htm 19 ft. 9 in. 
Rigid ..... cce rre terea hahathhhhreernt 12 ft. 2 in. 
Total engine ...... e 42 ft. 3 in. 
Total engine and tender ............ eee ee eres 85 ft. 4 in. 
Wheels, diameter outside tires: 
Driving ........ nnn 69 in. 
Front truck ........ . 33 in. 
Trailing truck . 44 in 
Journals, diameter and léngth: 
Driving, main .....eeeeRIIH] 1174 in. by 14 in. 
Driving, others ......ee cess re eeeeestes 1014 in. by 14 in. 
Front truck... 6% in. by 12 in. 
Trailing truck 0..0... У 9 іп. by 14 in. 
Boiler: 
Туре ... n I Hh nnn McClellon 
Steam pressure .......... 6А 265 Ib. 
Fuel, kind а... Bituminous 
Diameter, first ring, inside ....... e 795% їп. 
Firebox, length and width ............ 120 in. by 85 in. 
Arch tubes, number and diameter ........... 4—3 in. 
Combustion chamber length ...............- 68 i 
Tubes, number and diameter ................ 29—24”, 14—3М” 
Flues, number and diameter ......... ee + 170—314 in. 
Length over tube sheets ....... n nn 19 ft. 8 in. 
Grate afea о. хене вування 70.8 sq. ft. 
Heating surfaces: 
Drums 0... оен еее 96 sq. ft 
Combustion chamber tubes ......... 95 sq. ft 
Firebox side tubes ......... ene 145 sq. ft. 
Firebox back tubes .................. 35 sq. ft. 
Firebox back section ................ 2 sq. ft. 
Arch tubes ....... eI 27 sq. ft. 
Firebox tube sheet and throat ........ 51 sq. ft. 
Total firebox ........... 451 sq. ft. 
Boiler tubes and flues .......... 3,634 sq. ft 
Total evaporative .....e II 4,085 sq. ft 
Superheating .....ee n н TP 1.756 sq. ft 
Combined evaporative and superheating 5,841 sq. ft 
Tender 
К ГАШ РЕЛЕ ЫК ЛУ ЛЫ Water bottom 
Water capacity 2... cece eee eee cece eeeeeere 16,000 gals. 
Fuel capacity .....eee cece HH 18 tons 
General data estimated: 
Rated tractive force, 85 per сеп{............... 71,000 1b. 


Weight proportions: 


Weight on drivers + total weight engine, per cen 68.5 
Weight on drivers + tractive force....... Бе 3.65 
Total weight engine + comb. heat. surface...... 64.9 
Boiler proportions: 
Tractive force -- comb. heat. ѕигѓасе.......... 12.1 
Tractive force X dia. drivers + comb. heat. 
surface Locos eee esent 841 
Firebox heat. surface + grate area........ 6.37 
Firebox heat. suríace, per cent of evap. heat. 
BUTIACE а... 6... оен r dairosi pi Tease 11.2 
Superheat. surface, per cent of evap. heat. surface 429 


eS 


scribed on page 533 in the August, 1927, issue of the 
Railway Mechanical Engineer, is designed to eliminate 
air leaks and to facilitate the application and removal 
of front end netting and deflector plates. Instead of 
being made of rolled steel plates, shapes, etc., it is cast 
in one piece, thereby giving simplicity and strength, 
also absence of air leaks so detrimental to fuel 
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А cross-section of the firebox and some of the details show- 
ing how the lagging is applied 


economy. The smokebox also includes lugs at the front 
and back which аге tightly fitted to flanges on the 


cylinder which is, in turn, further locked to the smoke- 
box by similar flanges and keys welded in place. 


This 


The front end with its various brackets is cast in one piece 


SS 
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scheme insures positive and constant alinement of the 
frames and the maintenance of the correct position of 
wheels, axles, boxes, guides, valve motion, etc., thus 
tending to reduce maintenance costs. 

Instead of the usual angles that are bolted to the 


RAILWAY MECHANICAL ENGINEER 131 


where they are arranged in a neat line across the top of 
the firebox on a control board with each handle clearly 
labeled. With the exception of the air and back pres- 
sure gages, all of the gages are mounted in a straight 
line arrangement on an instrument board. 
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By using Ascoloy plates and four layers of lagging and cement, the firebox is completely sealed 


inside of the smokebox, with the bolt holes causing 
air leaks, the small integral lips will receive the inter- 
locking front end arrangement, which can be applied 
and removed in about one-third of the time needed 
for the removal of the older arrangement. 


The running gear follows the previous locomotives 
of this type, the New Haven’s standard being used 
wherever possible. The Commonwealth engine truck is 
used, the engine truck boxes being provided with the 
removal type of hub liner. The front drivers are pro- 
vided with lateral motion boxes. The outside main 
rods connect the No. 4 and the inside main rod to the 
No. 3 wheels. The main rods have solid front end 
bushings and floating back end bushings. The side 
rods have floating bushings in the middle connection in 
accordance with the New Haven’s standard. All pin 
connections in the spring rigging and brake rigging are 
fitted with case hardened bushings. The Common- 
wealth delta type trailing trucks are used, with floating 
hub liners at the trailer wheels. 


Care has been taken with the piping and back head 
arrangement to secure a pleasing appearance. All the 
piping possible, including sand traps and piping has 
been placed under the jacket. Where piping could 
not be placed under the jacket, care has been taken to 
run the piping along horizontal and vertical lines as far 
as possible. All steam pipes and valves, as far as pos- 
sible, have been kept outside the cab under a turret 
housing over the top of the boiler in front of the 
cab. The steam valves in the turret are operated by 
extension handles which pass back through the cab 


Among the special equipment included on these en- 
gines are feedwater heaters, automatic train control, 
force feed lubricators, air operated whistles, automatic 
bell stops, soot blowers, stokers and multiple throttles. 

A folding door in the side of the tank provides access 
to the engine compartment for inspection and repairs. 

The tenders are of the rectangular type, having a 
capacity of 18 tons of coal and 16,000 gallons of water. 
They are carried on Commonwealth six-wheel trucks, 
fitted with the clasp brakes. 
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Interior of Machinery Hall at the Leipzig Trade Fair—This 
fair is held annually and is international in scope 


Firebox plate failures 


Theory advanced that use of air hammers on plates sets up 
metal strains that permit corrosion 


By Fred H. Williams 


examination of which resulted in a new theory 

as to possible cause of the fracture. When the 
failure was discovered, a specimen, containing the frac- 
ture, was cut from the side sheet of the firebox about 
12 in. from the mud ring; it included three staybolt 
holes and one combustion tube hole with about 3 in. of 
the sheet on either side of the fracture. 

The section of the plate, as shown in Fig. 1, shows 
the location of the fracture in relation to the staybolt 
holes and the combustion tube hole. It will be noted 
that the crack extends from the staybolt hole at the 
bottom of the photograph through the intervening plate 
to the combustion tube hole, up to the next staybolt 
hole, where it stops. The crack runs vertically with 
reference to the firebox chamber and longitudinally 
with reference to the final rolling of the plate. 


Rss a firebox plate failure occurred, the 


Fig. 1—A piece of the side sheet plate showing the fracture 
—The view shows the firebox surface 


The crack started, in this case in the weld, where the 
combustion tube was welded to the inside side sheet and 
worked both upwards and downwards from the upper 
and lower edges of the hole to the two staybolt holes on 
the top and the one on the bottom of the section of the 
plate shown. | 
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The crack, starting at the deposited metal, worked 
both up and down as a rapidly progressing creeping 
crack following almost a straight line, not perpendicu- 
larly through the plate, but in a diagonal direction to 
the right in the upper half and to the left in the lower 
half. 

An examination of the fracture of the plate at the 
combustion tube hole edges indicates plainly that it 
started from the weld working upward and downward. 


The firebox side surface of the fractured plate 


The surface of the plate, shown in Fig. 1, is the 
firebox side and is most interesting in that it shows 
more extensive corrosion than on the water side of the 
sheet, and corrosion of a different nature. Looking at 
the plate between the upper two staybolt holes, a series 
of vertical lines can be seen with gradually widening 
spaces between them at the center, and while not shown 
as plainly in the picture between the other staybolts and 
the combustion tube hole, they are there nevertheless 
and on both sides of the crack. These lines are com- 
paratively narrow but deep grooves caused by corrosion. 
The pattern of the grooves collectively, indicates that 
the metal is in a strained condition over these areas. 
Moisture for the corrosive action probably came from 
leaky staybolts or from condensation of steam and mois- 
ture of the air entering through the combustion tube. 
The grooves are really narrow pits following the strain 


Fig. 2, Left—This view shows the strain lines and pitting of 
the plate between the staybolt hole and the arch tube 
hole; Fig. 3, Right—The same as Fig 2, but polished 
to intensify the lines 


lines and are made by the eating away of the metal 
through electrolytic action. The energy for this action 
is obtained through differences of potential of the 
strained and unstrained crystals of the steel. The elec- 
trolyte is made up of the moisture previously mentioned 
and gases from the fire. The fracture follows the 
strain lines of the shortest length. Thus, the fracture 
occurs between the staybolt holes and the combustion 
tube hole. The fracture starts from the coarse grained 
metal of the weld at the combustion tube hole and 
works down from the lower edge and up from the upper 
edge of the same hole. The slope of the fracture is 
probably due to the slant that the welder gave to the 
electrode in depositing the metal, and its freezing into 
long slanting grains, thus affording a weaker path than 


X an a ee ae 


Marcu, 1928 


straight through the plate. The fracture follows the 
grooves on the firebox side caused by the corrosion, 
and along the short vertical strain lines between the 
staybolt holes, and between them and the combustion 
tube hole. As the pits are deep and continuous on the 
firebox side, the crack follows for the most part the 
original direction as set by the starting cracks from 
the deposited metal of the weld. 

In order to make a closer study of the pitting, two 
photographs are shown of the piece of the plate located 
in the lower left hand corner of Fig. 1. The first is 
shown in Fig. 2, which gives more definition to the lines 
in the untouched plate. The pits can be seen faintly 
as rust streaks; they appear as lines of rust and they 
are. Looking at this piece of plate when it is cleaned 
and the surface slightly ground, these lines of rust are 
brought out more clearly as is shown in Fig. 3. We 
now have a real picture which shows the strains that 


Fig. 4, Top—The structure of the steel at and near where the 
arch tube was welded to the plate—The parent metal 
to the left and the deposited metal to the extreme 
right; Fig. 5, Bottom—The structure of the 
weld and the parent metal at the outer edge 
of the bead shown at the lower right 
corner 


were in the plate, as the rust followed the strain lines 
and developed comparatively deep narrow grooves 
along them. 

The reverse side of this plate does not show quite 
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the same picture. The rust pits are partly of a differ- 
ent nature and are not so numerous nor are they in the 
same formation. The formation is more complicated 
and less clearly interpreted. 


The welded-in combustion tube 


It is probably hardly fair to place the blame entirely 
on the welded-in combustion tube. Similar cracks and 
failures take place in sheets without any welds in sheets 
near the location of the crack. In fact, it is quite with- 


in reason to believe that the corrosion pits would have 
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Fig. 6 Top—The heat affected the metal structure to the 
right and the parent metal to the left is nearly the 
original structure; Fig. 7, Bottom—This shows a 
continuation of Fig 6 


caused the crack in time, even though not assisted as 
it was at the start, by the welded-in combustion tube. 

A study of the weld will show wherein it is weak, 
and also the line of failure. The part of the deposited 
metal adjacent to the combustion tube may be seen in 
Fig. 4. It is very good. 

The coarse grain of the deposited metal and the over- 
heated parent metal is shown in Fig. 5. In this view, 
the lower right hand corner shows the edge of the bead 
of deposited metal, which shows good penetration. The 
very long narrow crystals or structure is shown at the 
right and at the left is the finer structure of the parent 
metal that was near the overhead plate near and at the 
edge of the crater of the arc. 
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Fig. 6 show the structure of the metal further away 
from the crater and the commencement of the original 
structure of the plate. The plate is of the best open 
hearth acid firebox steel, 36 in. thick. 

Next along the path from the weld inward, we come 
to the junction of the structure shown in Fig. 6, and 
the original material. This is shown in Fig. 7, where 
the center and left half of the photomicrograph show 
no effects from the weld. It is interesting to note that 
the metal is very clean and nearly free from ghost 
lines which are more numerous in the central portion 
of the plate; likewise included slag or non-metallics are 
very few and of short lengths, narrow and of practical- 
ly no consequence. The weld was on the face of the 
plate and the heat affected portion extended barely into 
the less fine inner zone of the plate. 


Corrosion pits 


The next two photomicrographs show the pits on 
the firebox side of the plate and the structure of the 
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Fig. 8, Top—The black represents one of the pits or grooves 
eaten out by corrosion on the firebox side of the sheet; 
Fig. 9, Bottom—The structure of the central portion 
of the plate 


steel in the surface zone of the plate and the central 
zone. 

In Fig. 8, we see some of the pits; one is very deep, 
comparatively speaking, and one or two just starting. 


Vor. 102, No. 3 


The deepest pit is just .0175 in. deep and .01 in. wide— 
deep enough to mark the line of the fracture. Just an 
ideal nick in the plate to start a failure. Note the 
uniformity of the structure of the steel and the fineness 
of the grain, also the absence of any crack at the bot- 
tom of the pit. The pit is, plainly, rust eating into the 
metal and not a crack. The corrosive action is hasten- 
ed by the difference of potential of the crystals causing 
current to flow from one crystal to the other, breaking 
up the metal and causing the deep pits. 


e» 


ME 
Fig. 10, Top—This shows one of the pits in the plate on the 


water side of the sheet; Fig. 11, Bottom—The cross- 
section of the plate near the center 
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In Fig. 9, the small impurities are seen. The dark 
band is almost too small to note—a little overetched— 
it is in reality similar to thc light gray spot to the left. 
It is very thin, not more than .01 in. in lengh. Note 
the few ghost lines including these impurities and also 
some that are very free from such impurities as ap- 
pear elsewhere. The grain structure shows careful 
rolling and finishing at a proper temperature. 

The corrosion on the inner or water side of the fire- 
box side sheet is shown in Fig. 10. Most of these pits 
are not so deep, but they are much wider and of more 
rounded areas than those on the firebox side. Then 
follows a section of the central portion of the plate 
which is longitudinal to the direction of the rolling of 
the plate which is the direction when the billet is first 
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put оп the rolls. A few passes are made and the lines 
developed along in one direction. These are then wid- 
ened somewhat when the plate is rolled at right angles 
to the first few passes. The structure is of a fine, 
uniform grain size and with very few non-metallic 
areas. 

Test pieces 


A test piece, 16 in. in width, was cut off the top por- 
tion of the plate, which included the pitting along the 
surface between the staybolt holes. Ап examination 
of the fractured test piece shows a series of cracks that 


do not run very deep. The cracks are more on the. 


firebox side of the side sheet. The fracture underneath 
the surface and out of the influence of these cracks is 
of a fine uniform structure. 


Physical characteristics of test cut off top portion of 
fractured plates 


Tensile strength, lb. per sq. їп................... 72,250 Ib. 
Yield point, Ib. per sq. їп.....................5. 64,400 Ib. 
Elongation іп two іпсһеѕ........................ 17.5 per cent 
Reduction. of. area. ааьар oases 31.3 per cent 


A longitudinal test piece, 1 in. wide. was also cut 
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vertically. Figs. 11 and 12 show these two test pieces. 
Conclusion 


The writer has endeavored to show the inside na- 
ture of the failure in combination with the outside fea- 
tures and has pointed out that, while the weld helped 
at the start of the fracture, the real cause for the final 
fracture was the corrosive action of impure water on 
the strained metal between the staybolt holes. These 
deeply penetrating corrosion pits that collectively unit- 
ed into grooves along the strained metal marked and fa- 
cilitated the path of the fracture. The effect is the 
same as nicking any piece of steel and then subjecting 
it to a sudden strain which would result in a failure. 
Similar pits and grooves extended down the tapped 
staybolt holes and were deeper to some extent due to 
the erosive action of the leaking water. These small 
leaks of the staybolt pits providing proper conditions, 
as in this instance, resulted in a dangerous crack and 
the removal from service of a locomotive. 


The writer’s theory of the failure 
It will be seen, by examining Fig. 3, that the grooves 


Fig. 12, Top—The test piece, after fracture, showing the water side; Fig. 13, Bottom—The test piece after fracture show- 
ing the firebox side of the sheet 


from the plate shown in Fig. 1, to the left of the photo- 
graph. This test piece, upon fracture, shows only the 
cross-section of the pits. The cracks show up faint- 
iy longitudinal to the test piece. The continuous pit- 
ting apparently runs vertically even between the verti- 
cal lines of the staybolt holes. 

The following are the physical properties of the longi- 
tudinal test piece. 


Tensile strength, Ib. per sq. i 
Yield point, Ib. per sq. їп....................... 
Elongation in five їпсһез........................ 
Reduction cf агед............... etn 


These figures differ considerably from those from the 
same plate when rolled. The following are the physical 
properties of the plate as rolled: 


Tensile strength, lb. per sq. їп................... 


67,665 Ib. 
54,750 Ib. 
17.5 per cent 
55.0 per cent 


57,700 Ib. 
32 per cent 

Chemical analysis of the plate when new: Carbon, 
15 per cent; phosphate, .035 per cent; manganese, 44 
per cent; sulphur, .028 per cent. 

The analysis of the plate when failure took place 
is practically the same. The carbon content of the plate 
is one point less. 

The grooves caused by electrolysis causing a corro- 
sive action on the plate, run vertically and not hori- 
zontally to the side sheet and thus weaken the sheet 


made by the corrosion follow a pattern wherein the 
staybolt holes are the nodes of a series of wave lines 
which reach their maximum amplitude between the 
staybolt hole and the combustion tube hole. 

It appears to the writer that the air hammers, used 
in the fabrication of the firebox, are the cause of these 
strains in the metal and the subsequent corrosion pit- 
ting. The use of the hammer on the outside and a 
dolly on the inside, will undoubtedly set up these strains. 
The practice of using the hammer on the inside will 
undoubtedly increase these strains. With an air ham- 
mer on each end of the staybolt and operating at the 
same time, the blows will seldom synchronize and thus 
double the strains. 

The plate metal is not burned nor overheated except 
at and near the weld, where the crystals are somewhat 
coarsened owing to the overheating of the metal adja- 
cent to the line of the weld. 

Attention is called to the change in the physical 
properties of the plate before fabrication and after ser- 
vice at the time of the failure. The service has in- 
creased the tensile strength and reduced the elongation 
considerably. There is no apparent change in the 
structure of the steel in the plate that would lead one 
to say that the metal was overheated; neither is the 
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grain of the steel anything but very fine and uniform. 

About .01 in. in from the surface of the firebox side 
of the plate, the writer noticed a slight decarbonization 
of the steel and between this narrow band and the sur- 
face the steel was of a higher carbon content. This band 
was about .002 in. in width. This slight change does 
not appear to the writer to be of any special conse- 
quence except that it indicates that the metal has been 
but slightly changed and that only by a moderate tem- 
perature for some length of time rather than at an in- 
tensive heat. 

Recommendations 


Experimental tests should be made to ascertain 
whether the spinning of the staybolts in the fabrication 
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of the firebox would benefit or remove entirely the 
failures similar to the one just described. 

When further failures take place, a section of the 
crack enclosing two or three staybolt holes should be 
ground slightly and examined to corroborate the lines 
in the failure. The patterns made by the rust following 
the strain lines should be studied and thus ascertain 
the cause of these strain lines and the remedy. А study 
should be made to ascertain why a change of physical 
properties takes place through service and without ex- 
cessive overheating of the plate. 

Probably these recommendations are already being 
carried out by some of the readers and perhaps they 
would be glad to enlighten those not so fortunate. 


Diesel engines for locomotives 


Practicability of the proposed Diesel-steam 
locomotive is discussed by the A. S. M. E. 


By R. Hildebrand 
Chief engineer, Diesel department, Fulton Iron Works, St. Louis, Mo. 


Part II 


cluded a list of questions relative to the practic- 

ability of the D-H locomotive. Part I, which 

was published in the February issue, page 79, was de- 

voted to a description of the proposed design and theo- 

retical characteristics. Quite a number of engineers, 

well known in both the Diesel and steam locomotive 

field, took part in the discussion of this paper. Follow- 

ing are the questions together with the answers prepared 
by the author and a summary of the discussion. 

1. Will the steam which mixes with the products of 
combustion cause an undesirable chemical effect (corro- 
sion) on the cylinder walls? 

In an ordinary Diesel, the products of combustion 
contain a considerable amount of steam (caused by the 
hydrogen and hydrocarbons in the fuel oil) which does 
not affect the cylinder walls whatever. 

Another proof that the steam and the products of 
combustion in the proposed D-H locomotive will not 
cause difficulties is furnished by the performance of the 
Still engine. In this engine, while the piston travels, 
gases will blow by the piston into the steam space be- 
cause no piston holds perfectly tight, and many leak 
badly. 

The most convincing proof that the admission of 
steam to the working cylinder of the Diesel will not be 
harmful are the experiments of Professor Hopkinson in 
which water was injected into the power cylinder of a 
producer-gas engine to eliminate the external cooling. 
The author wishes here to quote Professor Hopkinson's 
own words: “It (the engine) is giving no trouble at all 
and has been working regularly for two years, the total 
time of running being 5,000 hours. Anthracite coal is 
used in the producer, and the coal contains a consider- 
able portion of sulphur, yet there has been no trace of 
corrosion." 

The internal-combustion boiler furnishes a further 


T* latter portion of Mr. Hildebrand's paper in- 


* Abstract of a paper contributed by the Oil and Gas Division for 
presentation. at. the annual winter meeting of the American Society of 
Mechanical Engineers, December 5 to 8, 1927. 


proof that steam and the products of combustion can be 
mixed and that this mixture will do no harm to cylinder 
liners and pistons. The boiler does not produce pure 
steam but a steam-gas mixture. 

If the internal-combustion boiler can be operated in 
the manner described, and if water can be injected into 


Fig. 1—Indicator cards showing the advantage of high pres- 
sure boilers for the D-H locomotive . 


a cylinder of an internal-combustion engine, and if the 
Still engine is practical, then it is unquestionable that 
highly superheated steam may be admitted into a hot 
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Diesel cylinder without causing material difficulties. 

2. What will be the boiler pressure? 

Since the working cylinders must be designed for 550 
to 600 Ib. initial pressure, it is highly advisable to use 
also a high boiler pressure, say 500 Ib. gage. Fig. 1 will 
illustrate this. Both cards show an auxiliary power of 
just 100 per cent, but the cut-off is much shorter and 
consequently the economy much greater with the aux- 
iliary power medium of 500 Ib. than with the low pres- 
sure shown. 

3. Will not such a high boiler pressure cause dif- 
ficulties ? 

It should not if the boiler is designed for such a pres- 
sure. In stationary practice, boiler pressures of 300 to 
400 lb. are quite common; also 500 Ib. is frequently 
used. Even 1,200-Ib. pressures have been successfully 
tried. All these high-pressure boilers are of the water- 
tube type. Similar boilers may be installed within the 
space and weight limits of a D-H locomotive as the 
boiler capacity required is only about 60 per cent of 
that which is now used in connection with standard 
steam locomotives. 

4. All high-pressure boilers have small drums and 
consequently small water contents with only a very 
limited amount of heat stored up in the water. Will this 
heat, in connection with the combustion in the boiler, 
neh sufficient steam to start and to accelerate the 
train: 

While it is true that the tractive force required to 
start a train is great, yet the average engine speed dur- 
ing the starting period is small. Consequently, the 
corresponding horsepower is small. This explains why 
the limitations on the boiler capacity of the present 
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boiler with additional water drums is shown in Fig. 


5—Will not the cost of maintaining the boiler be a 
considerable item? 

The rate of combustion has a deciding influence on 
the maintenance of a boiler. While it is true that the 
boiler of the D-H locomotive will be kept permanently 
under full steam pressure to be ready at all times to 
furnish auxiliary power, steam will nevertheless be 
used very sparingly, and seldom up to the full boiler 
capacity. Using Diesel power most of the time, and 
steam power only intermittently, the cost of maintaining 
the boiler will be less than that experienced with the 
present steam locomotives with their high rates of 
evaporation. 

6—What kind of fuel will be used for the boiler? 

The most convenient fuel will be the same as that 
used for the Diesels. The commercial more than the 
engineering point of view will decide this question. 

7—Why will Diesels of the solid-injection type be 
used? 

It is advisable to use them because injection air would 
cause too great a chilling effect in the combustion cham- 
ber. Consequently, if the Diesel were of the air- 
injection type, it would require higher speed before 
the firing would take place than if it were of the air- 
less-injection type. 

8—What scavenging-air system will be used? 

The loop scavenging system will be found most con- 
venient for locomotive purposes because it permits a 
long stroke and the arrangement of the exhaust and 
scavenging ports on the same cylinder side. This ar- 
rangement also provides convenient passages for the 


Fig. 2—High pressure boiler for the D-H locomotive with additional water drums 


steam locomotives are mostly felt at higher speeds, 
while during starting there is ample boiler capacity 
but not always sufficient adhesion between the wheels 
and the rails. Therefore a small boiler will be suf- 
ficient to start the train and to accelerate it up to a 
speed of about four miles per hour. After that speed 
is reached, the Diesel begins to fire and relieves the 
boiler. 

Here it should be mentioned that the D-H locomotive 
will begin to fire at a lower speed than the ordinary 
Diesel engine because the former uses superheated 
steam and the latter cold high-pressure air as a start- 
ing medium. Superheated steam heats the cylinders, 
while the expansion of cold air has a chilling effect 
which makes starting difficult. 

There may be conditions when a boiler with a large 
water volume is desirable, as for instance in mountain- 
ous regions. In order to obtain, when conditions de- 
mand it, a large water volume, a few additional water 
drums may be attached to the boiler. A high-pressure 


exhaust and scavenging air. It leaves the lower or 
bearing halves of horizontal cylinder liners free of 
ports. This will result in a better cylinder lubrication 
and a better wearing of the liners and pistons than if 
the lower cylinder halves were equipped with ports. 
The loop scavenging system shown in Figs. 3 and 4 
has the exhaust and air ports arranged in the upper 
cylinder half. It has the good feature that its effective 
stroke (total stroke minus length of ports) is favor- 
able. 

9—What kind of valve gear will be used? 

The Walschaerts, or any other established reverse 
gear, may be used. The valve gear has to control only 
the steam inlet with a variable cut-off. The exhaust 
and the scavenging air are controlled by the ports. This 
makes a favorable valve gear. 

10—How will the steam inlet valve be made to open 
just when the gases are expanded to a pressure sub- 
stantially equal to the steam pressure? 


Figs. 3 and 4 will make this clear. These show a 
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preliminary design of a working cylinder and part of 
the valve gear. The cylinder greatly resembles a uni- 
flow steam cylinder, while the combustion chamber re- 
sembles the well-known “А” type Diesels of the former 
American Diesel Engine Company, which engines have 
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Fig. 3.—Longitudinal section of a D-H engine cylinder 
showing the loop scavenging system 


now been in operation for about 18 years with a record 
of good combustion. 

The valve shown is equipped with a piston at its outer 
end. The steam pressing on the valve head and its 
piston, always tends to close the valve and to hold it 
tight against its seat. The fulcrum of the valve lever 
is fastened to a small piston, on which the steam 
presses. 

The valve gear tends to open the steam valve slightly 
ahead of the dead-center position. This (constant) 
lead is necessary because the locomotive will operate 
as a uniflow steam engine while starting. When 
Diesel plus steam power is used, the initial pressure 
inside of the cylinder rises above the steam pressure. 
This high pressure will hold the steam valve so tight 
on its seat that the valve lever fails to open it on ac- 
count of its yielding fulcrum. The fulcrum will vield 
until the steam in the cylinder is sufficiently expanded, 
i. e., until the force to open the steam valve is suffi- 
ciently reduced. Then, and not before, will the steam 
valve open quickly due to the movement of the valve 
gear and the return movement of the fulcrum by its 


loop scavenging system 


steam-loaded piston. Selecting a suitable size of the 
fulcrum piston, the steam valve will open in proper 
time to obtain a card substantially as shown in the lower 
card, Fig. 5. When no steam is used, the steam throt- 
tle will not be closed, but the steam on the pistons 
attached to the fulcrum of the valve levers will be 
turned off. This will prevent the steam valves from 
opening. 

11—Are the high initial pressures, which are char- 
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acteristic of the Diesel cycle, permissible in railroad 
engineering? 

To avoid excessive forces, four small cylinders in- 
stead of two large ones may be used, as shown in Fig. 
2. These small cylinders will drive the axles directly, 
and their forces will not exceed the piston forces now 
obtained with ordinary steam locomotives. Conse- 
quently, the. piston rod, crosshead, connecting rod, pins, 
and axles will be of the same size as now used in 
railroad practice. 

Instead of using four cylinders, only three or two 
may be used if they drive through one set of reduction 
gears as shown in Fig. 6. There is sufficient room to 
arrange three cylinders within the available space. Us- 
ing a reduction gear, which only very slightly lowers 


500 


Fig. 5—Theoretical indicator cards for the D-H locomotive 
Top—Starting conditions; Center—Operating under 
full Diesel power; Bottom—Using both 
Diesel and steam power 


the mechanical efficiency, a favorable piston speed and 
a convenient stroke-bore ratio can be chosen. 

12—Are not three or four small cylinders less ef- 
ficient than two large ones? 

It is one of the good features of the Diesel that 
small cylinders give practically the same thermal ef- 
ficiency as large ones. So with steam, when it expands 
in hot Diesel cylinders where no condensation will take 


` place, the cylinder size is of minor importance. 


13—Will a three, or four-cylinder locomotive, with 
its greatly increased reciprocating masses, run just as 
smoothly as one with only two cylinders? 

Using three cranks, the reciprocating masses are bal- 
anced more effectively than when using only two 
cranks. 

When using four cylinders (two on each side, see Fig. 
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_ The passenger car washing machine consists essen- Sprocket drive is used from the motor to the vertical 
tially of two frames built of rolled steel shapes, mounted 


on a concrete base, on which are mounted three re- 
volving brushes with the necessary operating gears. 


drive shaft and again from the shaft to the brushes. 
All vertical shafts have ball bearings, the detail as- 
sembly of which is shown in one of the drawings. 

Each of the extension arms is provided with a coil 
spring made of No. 12 gage wire. As the cars are 
moved through the washing machine, the revolving 
brushes are held against the sides of the cars by the 


Passenger car about to enter the washing machine 


Referring to the general assembly drawing, the 
main frame upright supports are made of 8-in. chan- 
nel sections. The bottom and top tie braces are made 
of 5-in. channels. The distance between the two 
frames on each side of the track is 15 ft. Each frame tension of this spring. This method of holding the 
is provided with three swinging extension arms brushes against the sides of the car is shown in the 


The sprays in operation 


7 


{рту ве, т 


"pna, ` 
Ñ рту ! Pipe Anna eng H z m 7&? “Piate 
RASI BE E LAE 
і | | " i pocket d 
| | (2x E D 
| d Бо E: | | 
S S! ТЕ ЕГ. ЖЕ ПЕН E 
© 
+ | ! gy == 15: Noth proche? 
| i ч 
ies feed ПЕ E 
/ T ! Channe, LE SN à 
[бете [ po т лә» 
| Dock tu fprocket 
| ШЕ 
| 
1 | | 
| | Uprights foadjur- e 
ч | Drive chain їй 
X | 
" | 
l | 
| : 
P j | | (Bi Esca 2 эса y mE бе | | 
җе. moon | ( Hato EA Se a: ` р Hh 13] = ot ps it 
| T is oath sprocket | лод |, Yo-Tooth 
B | 112344. = Sprocket a TNO | Sprocket 
| / ọ ieuprg^t Ж 1 = 
EE y tpg 
| channel № | Channel |. нит 
| | IL Xs de | 
| mama eae ae ata FT L М} юа inf Pipe? L chain 
| аот iN ^k 
| talt | I. І 
BEEN IC —— — «ol gag s К "Brush Arm 2 | Coil Jorin 
КУ e undation Bolts сажали 2 d ^ оне 
~ [ tk B f ES Wire 
і | = ы 
i | 1 | par iX i 
1 П 
! | Яго -42 ->e 223k cael 
t | / иргїу!# water Jpray Pipes b k-——-—~ I0 0* — —— 
-—-—}{.... Pipe drilled fx Holes fo cem Concrete Foundation Plan 
ч Water onside of Car — Foundation made proper height so | 
xd that Brushes will cover entire Jide — 
of Car 


General arrangement of the car washing machine 


which support the revolving brushes. These brushes illustration of the car about to enter the washing 
are rotated at 230 r.p.m. by a 5-hp. electric motor. machine. These tension springs permit the brush to 
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adjust itself to any projections on the side of the car, 
the top brush cleaning the letter board, the center 
brush cleaning the windows and the lower brush clean- 
ing the section below the belt rail. 

A stand pipe, drilled with 3-32-in. holes, is located 
on the front and rear of each frame to throw a spray 
of water on the sides of the car. The first spray 
softens the dirt previous to the scrubbing action of 
the brushes and the last spray thoroughly rinses the 
car. 


It requires from 2 to 216 min. for a car to pass 
through this machine to get a thorough cleaning, which 
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Combination wrench for the 
car repairman 
By C. McMillan 


Car repair foreman, Louisville & Nashville, Decatur, Ala. 


HE illustration shows a combination wrench used by 
freight car repairmen for tightening and shearing 
small bolts. It can also be used for spreading draft key 
cotters and as a hammer. The wrench, which is 20 in. in 
length, can be made to handle ¥%-in., %4-in., 5$-in. or 
¥%-in. bolts or nuts. The diameter of the hole in the 
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Assembly for Bearing "A" Assembly for Bearing " B* 


Detail of the bearing assemblies 


is a far superior method to the old one of cleaning by 
hand. 

It is possible to handle through this washing ma- 
chine for a thorough cleaning, 100 passenger cars with- 
in a period of eight hours. It requires the services of 
five car cleaners; one on each side of the train, to 
operate the brushes and handle the spray of water on 
the car; one cleaner to go through the train closing the 
vestibule doors and windows, and two cleaners to clean 
the interiors of the vestibules, ends, platforms and 
steps by hand. 


Rubber grip for a rivet 
bucker-up 


GOOD grip on any kind of tool, and particularly 
on a rivet bucker, is a beneficial aid to the workman 
who uses it. The handle of an old rivet gun has been 
welded to the end of the rivet bucker shown in the 


The rubber grip protects the workman's hands from bruises 


illustration. A short section of the air hose was split 
lengthwise and slipped over the grip and secured at 
each end by a piece of heavy wire. This simple ar- 
rangement, besides protecting the steel worker's hands 
from possible burns and bruises, provides a firm grip. 


socket end of the wrench is large enough to slip over 
the bolt for which it is intended. The depth of the 
socket is about 2 іп. The :4-іп. slot in the side makes it 
possible to push out bolts that may stick in the socket. 
After machining the socket end, it is casehardened. 
This tool has several advantages. 


It will break off 


* 
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А combination wrench which saves time and labor 
for the car repairman 


bolts quicker than they can be snipped or cut with an 
acetylene torch. It has an element of safety as well as 
a saving in time and man power over the old method 
of holding a sledge against a bolt. There are no flying 
bolt ends. It usually requires two men with a sledge 
and chisel bar to spread a draft key cotter. With this 
tool, one man can do the work with more accuracy. 


GRINDING AND РоіѕніҹСс MacHINERY—The Diamond Ma- 
chine Company, Providence, R. I., gives in Bulletin No. 626 
specifications for floor grinding and polishing machines. These 
machines are equipped with safety countershafts and belt shift- 
ers supplied by the Builders Iron Foundry. 


WoopworKING MACHINERY.—Catalogue No. 24 issued by the 
Oliver Machinery Company, Grand Rapids, Mich., describes 
the Oliver Junior Line of woodworking machinery. Band saw 
brazers, oilstone tool grinders, wood trimmers, vises, clamps, 
etc., are featured in this line of portable woodworking machin- 
ery. 


Ground THREAD HaNpBooK.—Considerable data on tapping, 
gaging of threads and measurement of holes, is given in the new 
Ground Thread Handbook, Catalogue No. ll, issued by John : 
Bath & Co., Inc., 8 Grafton street, Worcester, Mass. Tapes, 
chasers, thread gages and rolling dies are illustrated in this 
catalogue. 
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Outside the C. & N. W. coach repair shop—View shows runway for truck transfer table and generally picked-up condition 


Passenger shop work organized 


Measuring stick of performance set up by effective 
man-hour schedule at C. & N. W. shops 


HILE not yet fully developed, a plan has been 
initiated and installed during the past four years 
in the Chicago shops of the Chicago & North 
Western for organizing car repair operations on a much 
more efficient basis than formerly, both as regards ma- 
terial handling and labor operations. In the passenger 
car department, to the operation of which this article 
is confined, cars are now ordered into the shops with 


It is practically impossible to measure the increase 
in output per man employed or the decrease in unit 
costs which have unquestionably taken place, because 
only recently have schedule man-hour records provided 
a fairly definite knowledge of the amount of work being 
done. Past records of output based on the number of 
cars repaired per month are available but difficult to 
evaluate, because of the highly indefinite character of 


Performance sheet for last two months in 1927 


Av. sched. Actual Effi- 


Shep No. of No. of cars thru shop 3 К 
дыл a A ————— No. Net out- output in hours Loss in ciency 
working Gen. rep. Lt. rep. of put in man-hrs. con- man-hrs. of 
du men man-brs. per man sumed per man shops 
days Wood Steel Wood Steel 
November, 1927 

Paint 20 19 46 0 0 50 5868 117 8296 9 93.2 

E 20 4 26 2 33 59 7145 121 8160 17 87.6 
С.5 20 16 14 1 1 45 6069 134 6795 16 88.3 
Trim. 20 19 46 0 0 37 4720 137 5083 10 92.9 
Uphol. 20 11 38 0 0 27 3242 120 3468 2 98 
Plat. 20 10 40 5 5 46 6258 136 
Truck 20 20 44 7 9 50 9474 189 

Pipe 20 17 45 1 1 37 5038 136 

Tin 20 19 43 0 1 45 4636 103 

144 242 16 50 396 52,450 
December, 1927 

Paint 21 26 32 3 0 50 5437 108 5953 10 91.3 

-3 21 3 22 13 8 56 7934 141 8401 6 94.2 
C5 21 26 2 11 2 46 6087 132 6539 10 93.0 
Trim. 21 22 20 3 2 37 4875 132 5260 10 92.7 
Uphol. 21 21 25 4 2 27 3480 120 4141 4 7 
Plat. 21 30 28 18 7 46 5607 121 7152 
Truck 21 27 26 23 3 50 9649 183 11499 
Pipe 21 32 34 13 5 38 4891 128 7432 
Tin 21 27 28 6 3 45 4663 103 5920 


214 217 94 32 . 395 52,623 
кыы eS 
ee — — — 


much greater consideration to balancing total daily out- 
put as well as the output of sub-departments; material 
requirements are studied and to a large extent provid- 
ed for in advance; repair operations are scheduled in 
an orderly way and on a man-hour basis, by means of 
which performance marks are set up for individuals 
and departments and a reasonably accurate comparison 
obtained of actual and desired output. 
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the car repair classificaton which, for example, may 
mean 750 man-hours for a general repair in one case 
and 1,200 man-hours in another. Some idea of the im- 
provement effected, however, may be obtained from the 
table of output which indicates that in 1927, as compar- 
ed with 1924 when the schedule was first being installed, 
245 more cars were handled by shop forces, a substan- 
tial proportion of them being heavy repair steel cars, 
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and yet the man-hours рег car decreased from 995 to 
941, or about 5.4 per cent. This was accomplished in 
spite of the substantially higher standard of mainte- 
nance now in effect and other unusual work, such as 
extraordinary truck repairs, a larger proportion of steel 
car work, application of new axle lighting equipment, 
remodeling of chair cars, diners, baggage cars, lounge 
cars, etc., sand blasting and a general raising of equip- 
ment painting standards. 
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ing performances in the departments indicated, he sets 
up the estimated man-hours required for all detail and 
major operations involved in repairing the cars, based 
on the reports of four assistants. These men, in charge 
of adequate gangs of carpenters, helpers, and scrubbers, 
strip and clean cars to the extent necessary for an accu- 
rate determination of the work needed before any 
schedule is made out, thus largely obviating the neces- 
sity of subsequent changes of dates. It may safely be 


Shop Supt. 


Asst. Shop 
Supt. 


Chief Clerk 
3 Clerks 


Jchedule 
Foreman 


Asst. Coach C-3 
Asst. Coach C-5 
Asst. Paint Shop 
Asst. Scrubbing 
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/ Fore. / Fore, Ј Fore / Fore. / Fore. / Fore / Fore 
? A ^ 5 /Fore. 
2Assh. SASSI: ASST. Asst. ASST. 2Asst. ASST. нА 2407 нй са 
Cabinet Blacksmith) | Freight | | Yard tabo 
/ Fore, / Fore. / Fore. / Fore, / Fore. / Fore. 
24577. 1 Asst. 1 Asst: SASSI 3 Asst 


Chart 1—Showing supervisory and schedule organization at C. & N. W. Chicago shops 


The most important part of any car, or locomotive 
repair shop for that matter, is the supervisory organi- 
zation which, if ineffective for any cause, will largely 
discount the efforts of the most efficient shop force or 
the effect of the best shop layout and the most modern 
machine equipment. On the Chicago & North Western, 
the locomotive and car departments are entirely inde- 
pendent, all car matters coming under the jurisdiction 
of the superintendent of the car department through an 
assistant. The car shop organization from the shop 


said that the development of this schedule force with 
sufficient knowledge, experience and authority to be a 
real factor in operating the shop is the primary reason 
for its success. It works with and helps the other fore- 
men, thereby receiving their hearty support. 

The mechanical features of the schedule, including the 
entering of all important dates on a master schedule 
board in the office, the sub-division of these dates on de- 
partmental schedule boards, and on smaller boards lo- 
cated at one end of each track in the coach and paint 


SHUI- 


Outside the upholstery shop—View showing operation of blowing dust out of cushions—Shop refuse wagons at right 


superintendent down is indicated in Chart I which shows 
an organization designed, with suitable forces in the 17 
sub-departments, to turn out about four heavy repair 
cars and two light repair cars a day. 


Passenger shop organization 


The important function of the schedule foreman with 
direct supervision over 11 sub-departments is at once 
apparent. Besides assigning schedule dates and check- 


shops, do not differ essentially from those previously 
described on several occasions in the Railway Mechan- 
ical Engineer. The forms used are much the same and 
will not be reproduced in this article in detail. Suffice 
it to say that material delays are watched with a keen 
eye and to a large extent anticipated a sufficient length 
of time in advance to prevent holding cars beyond their 
schedule dates of completion. All failures to meet 
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schedule dates are reported daily on a form giving the 
time when the work will be completed and the reason 
for the delay. This enables conditions causing difficul- 
ties to be studied and to a large extent eliminated. It 
will be noted that the cabinet shop, mill room, machine 
shop, blacksmith shop, freight shop and yard labor force 
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containing complete information regarding the time the 
work is received, time completed and man-hours con- 
sumed, from which a monthly performance sheet is 
filled out. This forms a basis for determining the rela- 


tive efficiency of the various departments. 
Referring to this table for the month of November, 


Truck material, both wood and steel, neatly piled and housed at the north end of truck shop 


do not report to the schedule foreman. Most of the 
operations in these shops are already on a production 
basis. The small amount of individual car work is 
scheduled by the foreman to meet over all dates al- 
ready set by the schedule foreman. 

The feature of the North Western shop schedule, 
which makes it distinctive and unlike a'most any other 
now in use, as far as the Railway Mechanical Engineer 
knows, is that the operation of stripping, trimming, 
carpenter work and painting are scheduled in detail on 
a man-hour basis and subsequently checked with the 
pay roll man-hours of these operations, an accurate ba- 
sis for determining the efficiency of the four depart- 
ments mentioned thereby being obtained. 

The time allowed for each operation has been estab- 


Output of passenger car shops 


1924 1927 
General repairs, зќееЇ........................... 404 531 
General repairs; ЭКИ, zoo гон eec амыр? 548 408 
Light: repairs, steel... deesse er exi obs era Sb» 110 259 
Light repairs, wood... eee ee esee oie оао оаа 123 232 
Total. cafa repaired;. ice dee ааа ыа 1,185 1,430 
Pay? rol man:louts......2.:40 cetera ae e roe a #1051 1,345,337 

99 


Average man-hours per саг...................... 


lished as a result of time studies and the practical ex- 
perience of men assigned to the schedule department, 
the main objective being to set the performance mark 
within the possible reach of the average mechanic and 
thus stimulate a friendly, competitive spirit and increas- 
ed interest in the work. As mentioned, in the mill room, 
blacksmith shop and wheel shop, standards are set up 
for production performance which are checked monthly. 

Typical schedule operations in the coach shop, up- 
holstering department and paint shop, together with the 
time allowed for each, are shown in one of the tables. 

Daily performance records for each of these depart- 
ments are turned in to the shop superintendent’s office 


which involved 20 working days, it will be noticed that 
the output of heavy and light repair cars, as well as 
the schedule and pay roll man-hours for each depart- 
ment are indicated. In obtaining the net output each 
department is credited with the number of man-hours 
of uncompleted work on cars in the shop the first day 
of the month and debited with the number of man- 
hours of uncompleted work on the last day of the 
month. It is therefore possible to compare the schedule 


Double power brush machine for washing cushions 


and actual man-hours, determining the loss in man- 
hours per man. 

For example, in the month of November, the up- 
holstery department made the best showing and ob- 
tained an efficiency of 98.9 per cent, the coach shop 
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C-5 being the lowest with an efficiency of 88.3 per cent. 
It is recognized that conditions over which foremen 
have no control may offer a satisfactory explanation 
for unfavorable showings, but it will be obvious that 
the establishment of efficiency ratings and resultant ex- 
planations of the reasons why certain marks cannot be 


Cushion rack truck being pushed into dry room 


reached will focus attention on these conditions and 
permit their being remedied. With proper interpreta- 
lion and the proper spirit, the establishment of these 
results will stimulate competition and interest on the 
part of foreman and men. 

The figures for December, which was a 21-day month, 
show a substantial increase in efficiency over November. 


Typical schedule operations 


Stripping 
Body sash, curtain stops and headers, per window.... 5 min 
Body sash, top sash, parting strips, stops, per window 6 min. 
Deck sash and transoms, per саг..................... 38 min 
Trimming 
Non-vestibule coach, сотр1!е{е........................ 18 hr. 23 min 
Steel vestibule соасһ................ -. 34 hr. 
Apply brackets, each.. 9 min 
Apply sofas, each............. 8 min 
Apply cushions and backs, each 4 min 
Apply body sash curtains, each.. 3 min 
Upholstering 
Cushion complete, including spring .................... 6 hr. 10 min. 
Cushion back complete in muslin ...................... 4 hr. 40 min. 
Applying plush or leather bands, each wes 10 min 
Sewing window curtains, each ......... A 24 min. 
Parlor car chair complete in plush ............... sae C9 hr 
Parlor car chair complete in leather 20 hr 
Carpenter work 
Window sills removed and applied, per lineal foot ...... 23 min. 
Window corner stops renewed, each .................. 23 min 
Remove and rehang mail car slide doors .... 3 hr. 36 min. 
Remove and apply diaphragm face plates and canvas 
complete ey sat s ERN Acne ues CL Pate ab a trade hr. 
Replace steel with wood crown molding, 60 ft. car ...... 68 hr. 
Painting 
Varnishing steel coach, complete exterior .............. 6 hr. 
Painting roof and' дес, Sis eka es tex E 4 hr. 
ЖИНА. Of; ced i ated ТУЕ cor. a ove rite E Re 2 hr. 
Painting trucks and platforms ....... ................ 4 hr. 
Varnish below head lining, interior ................... 5 hr. 
Painting seat castings and pipes .............. ....... 3 hr. 


In that month the upholstery shop again made the best 
showing with the paint shop the lowest. In the latter 
case, however, the pay roll man-hours exceeded the 
schedule set by only 10 hours per man per month. In 
all, 431 cars were given general repairs and 126 light 
repairs by a force of 395 men in the departments shown. 

'The monthly performance sheets also carry informa- 
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tion regarding car days of delay and the departments 
responsible; also the number of pay roll man-hours un- 
accounted for on the work slips, thus affording a meas- 
ure of the accuracy with which the departmental fore- 
men are checking the details of their work. 

To give an idea of the extent of conditioning oper- 


T 
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Sash painting also expedited by table with swiveling stand 
at convenient height 


ations performed on general repair cars, a completed 
record of passenger car No. 1013 is shown, which in- 
dicates that a total of 1,032 man-hours were consumed 
in the work. This was a wooden baggage car handled 
in accordance with the usual practice. 


Scheduling and balancing the work 


One of the most important advantages of the schedule 
system as employed at the Chicago & North Western 
shops is the opportunity afforded to balance operations 
in the various shop departments. The way in which 
this is brought about can best be described by outlining 
the methods followed in taking the average car into 
the shop and scheduling its various operations. With 
the detailed knowledge of how long passenger cars have 
been in service, it is comparatively easy to determine 
the prospective dates when repainting will be necessary, 
or sand blasting in the case of steel cars, and burn-off in 
the case of wooden cars. Cars are ordered to the shop 


Table with swiveling top which saves labor in painting chairs, 
particularly heavy ones 
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largely on the basis of their paint condition in connection 
with their general physical condition. On being re- 
ceived they are held until available space permits their 
being transferred into the shop where the preparatory 
work of stripping and scrubbing is performed by the 
schedule force, all visible defective parts being removed 


Typical schedule board located at each track in the coach 
and paint shops 


to afford an opportunity for noting the amount of re- 
pairs needed and ordering the necessary material. It 
is at this time that the number of man-hours required 
for the carpenter work is set up by the schedule fore- 
man, thus enabling the schedule date to be set for com- 
pletion of the carpenter shop work. If it develops that 
the repairs on the car will be too heavy or will throw 
too much work into one department, another car is sub- 
stituted, the first being worked on as opportunity offers 
until such time as it can advantageously be placed in 
the regular schedule. 

Having determined the length of time the car will 
remain in the coach shop, it is easy to establish the man- 
hours in the paint shop and set up the outgoing date, 
together with all intermediate dates, on the master 
schedule board. It is obvious that if the order estab- 
lished by the schedule of cars im the ca shop 
were followed strictly, the result would be to bunch the 
work in the paint shop which is undesirable. This is 
taken care of by so arranging the paint shop schedule 
that a uniform daily output of about four cars a day 
is obtained. 

Material is handled about the shops by a material 
foreman and gang of 18 helpers equipped with two 
power-driven trucks, two tractors and about 75 trailers. 
This material foreman arranges to have trailers ready 
for material being stripped out of cars, being advised 
by foremen as to their respective needs. The trailers 
are then delivered to the proper shops. In addition, 
the material handling gang serves all of the various 
shops including the blacksmith shop, machine shop, mill 
room, cabinet shop, etc., for the inter-handling of ma- 
terials. The material foreman has a schedule board on 
which are posted the dates for material delivery and 
trailers containing the various car materials are de- 
livered in accordance with this schedule. As mentioned 
in a previous article in the Railway Mechanical En- 
gineer, all passenger car truck transfers are made by 
the material foreman and his gang, using a small trans- 
fer table moved by one of the tractors. 


Shops and grounds unusually clean 


One of the noticeable features at the passenger car 
shops is the order and cleanliness generally apparent 
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and shown in several of the illustrations. The re- 
sponsibility for this condition is divided between the 
various foremen to each of whom a specified territory 
is assigned. Fifty-three laborers are employed in the 
work of gathering and removing scrap wood and refuse 
from the shops and adjoining territory to a space cen- 
trally located and arranged for the burning of this ma- 
terial. A certain number of the laborers work as a 
floating gang for the purpose of taking care of the burn- 
ing site and cleaning the adjoining territory, raking up 
around the shops and grounds and picking up scrap 
bolts, nuts, washers, etc. 

Scrap, refuse and usable material trailers are pro- 
vided as needed at each shop, thus preventing the un- 
necessary rehandling of usable and reclaimed material 
and reducing the manual labor involved in keeping the 
shops clear of dirt and refuse. These trailers are 
picked up daily by the material gang and delivered 
to the proper destination. 

The general shop cleanliness is checked by means of a 
monthly inspection by three foremen constituting a com- 
mittee. This committee reports the result of its inspec- 


Chicago & North Western passenger car repair record for 


car No. 1013 
eg Work Completed 
5.5 PA 
В R ; e TU 2 
Operations and order in z z 9 5% 
which performed "Bg SE 
a d 38 о о 2 
© а E 5 Е яа 
a c dc ss = sg 
o н © а [2] as 
Car: in shop 20:116 1 13 8/25 8/25 10:55 1 
Car stripped ............. ; 8/25 8/25 3:30 3 
Sash, doors, furniture de- 
livered to shops ...... 
Upholstery delivered to shops 8/30 8/30 3:00 1 
Sand blast or burn off .. 
Burn off sash and doors . 
Car scrubbed ............. 8/26 8/26 11:55 46 
Varnish removing ........ 
Stripping defective parts... 8/30 8/30 8:25 33 
Car removed to carpenter 
Shop. 1. cv trà 5 8 8/29 8/29 2:45 2 
Trucks removed .. 8/29 8/29 10:30 3 
Trucks repaired .. 8/29 9/8 11:30 124 
Platform work js 10/22 10/22 11:55 212 
Cabinet shop work ........ 8/31 8/31 24 
Carpt. shop—exterior ..... 10/23 10/23 11:55 324 
Carpt. shop—interior ..... 
Carpt. shop work — sash 
FOO, ae гаа ышаныб 10/21 10/21 9:00 11 
Roof work—tin shop .. ... 10/22 10/22 9:25 33 
Roof work—upholstery shop 
Fipe WOPR n E DEI 10/29 10/29 10:00 54 
imterior 10/29 10/29 11:25 6 
Monn floor work ...... 
Lamps, buffing and baskets 10/5 10/5 9:00 2 
Trucks under car ........ 10/22 10/22 8:30 1 
Car removed to paint shop 2 4 10/24 10/24 9:55 2 
Carpets cut and fit ........ 
Paint roofs and decks .... 10/28 10/28 2:00 4 
Paint exterior and letter ... 10/29 10/29 10:00 39 
Paint interior and vestibules 10/28 10/28 4:00 14 
Paint floors ........... 10/28 10/28 1:00 2 
Paint trucks and black off . 10/28 10/28 4:00 6 
Paint doors, sash, stops, etc. 10/26 10/26 9:15 3 
Paint furniture, chairs, etc. 
Clean glass—paint shop .... 10/29 10/29 11:00 4 
clan glass—sash room ... . 
em rubber or linoleum 
olstery work ......... 
роте REP PROPERE 
Test heaters, pipes, valves, 
CHO хуузу v ADR NU NR 
Trim roofs, etc. ........... 10/29 10/29 10:25 5 
Level up and adjust brakes . 10/29 10/29 10:00 40 
АЛИШ oriens nietos 
Test electrical work ...... 
Deliver sash, doors, furn., 
LL ET S EAM ллы» 10/28 10/28 10:00 1 
Deliver upholstery to car .. 
Apply platform апа step 
TUDDet "уз v o UPS 
Pritt” Cat. us coats 10/31 10/31 1:30 16 
Touch up on shipping track 10/31 10/31 2:00 4 
Clean floors, etc. ........ 
Miscellaneous 2% 
Car released for service .. 11/2 11/2 11:55 3 
Total man hours 1023 
1924 1927 
General repairs, steel .......................... 404 531 
General repairs, wood 548 408 
Light repairs, steel 110 259 
Light repairs, wooa 123 232 


Tota! cars repaired 
Pay roll man-hours ...................... eese. 
Average man-hours per car 
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tion or findings on a form provided for this purpose 
and rates each department in accordance with the fol- 
lowing considerations: 


Material lying around, scrap NICE 
Material lying around, usable 
Surplus: stock inan е аа E PI PL d RICE Pure 


To promote a more ready understanding of the bulle- 
tins as issued and posted in the shops, those departments 
having 100 per cent are designated Class I; 95 per cent, 
Class II; 90 per cent, Class III; per cent, Class IV, etc. 
That this method has been effective is shown by the 
fact that in the period intervening between the issuance 
of Bulletin 1 and Bulletin 10, the number of depart- 
ments rated in Class I increased from 2 to 15, with only 
one department in the latter bulletin being shown in 
Class VI. 

Foremen are also required to make weekly inspec- 
tions of the shops and ground and in addition, to in- 
spect all cupboards, lockers, drawers, etc., once every 
10 days. 


10 per cent off 
5 per cent off 


Method of handling cushions 


Considerable interest attaches to the method of hand- 
ling cushions. On being stripped and removed from the 
car by the stripping gang, these cushions are loaded on 
trailers and delivered to the upholstery shop. Here they 
are blown out with air as illustrated, then being trans- 
ferred to the washroom and washed with soap and 
water by a machine having two power-driven brushes. 
When dyeing is necessary, this operation is performed 
and the cushions are then loaded on truck racks and 
placed in a dry room heated with air drawn through 
steam pipes by an electric-driven fan. 

The capacity of this dry room is six cars. An im- 
portant feature is the vertically sliding door which is 
air-operated and provided with a safety lock, as shown 
in the illustration, to prevent the door from falling in 
case the cable breaks or air pressure is lost. 

After two hours in the dry room, the cushions go to 
the upholstery room for necessary repairs, the cushions 
being loaded on trailers ready for delivery to the car. 

Almost innumerable labor saving devices have been 
developed and applied in the North Western shops, two 
simple methods of saving time and labor in the paint 
shop being indicated. In painting chairs, for example, 
the table shown with a revolving top at convenient 
height has proved effective especially for heavy chairs 
or other portable furniture. The chairs are painted 
complete in one handling from one position. A similar 
table for sash painting is illustrated. 


Monthly foremen’s meetings helpful 


One feature of importance tending to promote bet- 
ter cooperation and improved morale among the super- 
visors is the meeting of all shop foremen held at the 
Chicago & North Western Y. M. C. A. building, one 
evening each month. At these meetings subjects of 
бы interest and inspiration are generally presented 

у one speaker each evening, an effort being made in 
this part of the program to keep away from the details 
of regular shop practice. For example, subjects pre- 
sented at recent meetings were “Relation of the car de- 
partment to the operating department,” “High cost of 
poor work,” “Brake maintenance and adjustment,” 
“Necessity for accounting,” etc. 

The balance of each meeting is-usually devoted to 
suggestions for improvement, and these are welcomed 
from the least experienced assistant foreman as well as 
from the oldest and most experienced, no limitation be- 
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ing placed on the discussion. An evidence of the prac- 
tical value of the suggestions made in the past year is 
that out of a total of 48 submitted, 44 have been adopted 
and made standard practice. The interest of the mem- 
bers is shown by the attendance, 44 out of a total of 46 
foremen and assistant foremen being present at the last 
meeting. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Repairs claimed to be excessive and unwarranted 


On October 26 and November 23, 1925 the Seaboard 
Air Line received from the St. Louis;sSan Francisco 
two car repair bills. The Seaboard took exception to the 
charges made on 23 of the cars covered in the two bills 
and held up payment as the exceptions taken amounted 
to more than SO per cent of the bills as rendered, ac- 
cording to A. К. A. Rule 91. The Seaboard contended 
that the cars were not repaired in accordance with A. R. 
A. rules and that the Frisco removed serviceable ma- 
terial from each car. The Frisco contended that the 
repairs were made to the cars on account of owner’s 
defects and properly chargeable to the owner. 

The Arbitration Committee stated that “It is not the 
intent of Rule No. 1 that excessive or unwarranted 
repairs should be made to foreign cars, however, the 
evidence in this case is not conclusive that the St. 
Louis-San Francisco made excessive or unwarranted 
repairs to the cars in question. Therefore, the conten- 
tion of the Seaboard Air Line is not sustained.”—Case 
No. 1533—Seaboard Air Line vs. St. Louis-San Fran- 
cisco. 


Repairing line not held responsible for applying 
wrong coupler | 


On December 11, 1925, the Nashville, Chattanooga 
& St. Louis repaired NTCX tank car No. 2314, apply- 
ing a new Sharon 5-in. by 8!4-in. butt coupler and re- 
moving the same make and size of coupler on account of 
a broken head, parts worn out and the coupler pocket 
broken at the B end of the car. When the North Ameri- 
can Car Company received the car on December 22, 
1925, a joint evidence card was produced showing one 
5-in. by 5-in. by 9'%-in. butt coupler at the Be end of 
the car, а 5-in. by 7-in. by 814-іп. butt, being standard 
to the car. One coupler pocket 174 іп. by 5 іп. by 18% 
in. should have been 114 in. by 5 in. by 1516 in. This 
joint evidence card, together with the North American 
Car Company's repair card was forwarded to the N.C 
& St. L. on February 20, 1926, requesting that defect 
card be furnished for these wrong repairs. On Feb- 
ruary 24, 1926, the N. C. & St. L., wrote the National 
Tank Car Company, the owner of the car, refusing to 
furnish the defect card for the wrong coupler and yoke, 
claiming that the car was stenciled at the B end for a 
5-in. by 5-in. coupler. 

The decision of the committee reads: "In view of the 
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original record of repairs showing the car stenciled for 
a 5-in. by 5-in. shank coupler, B end, and inasmuch as 
the joint evidence does not specifically indicate how the 
car was stenciled, the Nashville, Chattanooga & St. 
Louis is not responsible for the wrong coupler. The 
record of stenciling found on the car eight months later 
(after repairs were standardized) has no bearing on 
this point. 

“The Nashville, Chattanooga & St. Louis is, however, 
responsible for the coupler yoke, incorrect length, as 
per joint evidence."—Case No. 1534—National Tank 
Car Company vs. Nashville, Chattanooga & St. Louis. 


The triple valve rebushed but improperly threaded 


On May 28, 1926, the Houston & Texas Central 
made repairs to the air brake equipment on Texas & 
Pacific car No. 3745. On July 2, 1926, the T. & P. 
secured a joint evidence card which read as follows: 

WH K-1 triple exhaust port drilled out to one-half inch and 
improperly threaded; leaking air around exhaust port plug. 
Last cleaned by the H. & T. C. Ry. 5-28-26 at Ennis, 

The T. & P. requested a defect card for the scrap 
triple valve body which request was declined by the 
Н. & T. C. The owner contended that the Н. & T. C. 
had rebushed the exhaust port and drilled it too large. 
This statement the H. & T. C. denied, claiming that it 
had only cleaned and tested the triple valve and replaced 
it on the car. 

In rendering its decision the Arbitration Committee 
stated that "It is good practice to bush the exhaust 
ports in triple valves within proper limits. However, 
the joint evidence shows the exhaust port was im- 
properly threaded, resulting in leakage at this point. 
Accordingly, the Southern Pacific Lines is responsible 
for this condition. Note—The question of limitations 
for rebushing has been referred to the Committee on 
Brakes and Brake Equipment.” —Case No. 1535— 
Texas & Pacific vs. Southern Pacific, Texas & Louisiana. 


Rule 32 again protects handling line 


On December 24, 1925, a Cleveland, Cincinnati 

Chicago, & St. Louis train consisting of 24 loads and 
59 empties backed out of a siding onto the main line 
to take water. During this operation, St. Louis-San 
Francisco car No. 32867 and three other cars were 
damaged. When the owner received a bill for the 
repairs made to the car, it declined the bill on the 
basis that repairs had been made to seven sills for 
Which no explanation accompanied the repair card as 
required by Rule 44. Тһе handling line then furnished 
a statement from the conductor of the train which 
explained how the accident occurred. This statement 
Was not satisfactory to the owner and was returned 
to the handling line for additional information. The 
owner contended that the car had been damaged under 
the conditions set forth in Rule 32 which the handling 
line denied. 

The Arbitration Committee stated "That the car 
had not been subjected to any of the unfair conditions 
of Rule 32. The car owner is responsible."—Case No. 
1536—S. Louis-San Francisco vs. C levcland, Cincinnati, 
Chicago & St. Louis. 


Defect card marked “Labor only” issued for making 


wrong repairs is sustained 


On February 8, 1924, the Chicago, Milwaukee & 
St. Paul rendered a bill to the Chicago & Eastern 
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Illinois for repairs made to Mather car No. 54020. 
When the repairs were made, the St. Paul applied 
one wood truck bolster in place of a cast steel truck 
bolster on account of being broken (owner's responsi- 
bility). The St. Paul applied a defect card to the car 
which was marked "labor only." The owner rendered 
a bill to the St. Paul in which was included a charge 
covering labor and material in connection with the 
correction of the wrong repairs on authority of the 
St. Paul's defect card. The St. Paul contended that 
the owner should have confined its charge on authority 
ОЁ the defect card to labor only, in accordance with 
Rule 88. The owner did not agree with this contention. 

The position of the Chicago, Milwaukee & St. Paul 
was sustained by the Arbitration Committee.— Case N. 0. 
1537—Chicago, Milwaukee & St. Paul vs. Mather Stock 
Car Company. 


Handling line held responsible for car destroyed 
by fire 

On June 22, 1926, St. Louis-San Francisco car No. 
1203, together with six other empty cars, was placed 
on a designated interchange track by the Kansas, Okla- 
homa & Gulf for delivery to the St. Louis-San Fran- 
cisco. On June 23, the car was destroyed by fire. 
None of the other cars were damaged as they were 
pulled away from the car by a Frisco yard crew, who 
also used fire extinguishers on the car in question, but 
without success. The Frisco contended that, inasmuch 
as the car had not been inspected and accepted by its in- 
spector, interchange had not been signed nor any other 
action taken toward receiving the car, it was still in 
the possession of the K., O. & G. and that settlement 
Should be made on the basis of its depreciated value. 
The K., O. & G. contended that under Car Service Rule 
No. 6, the car was in possession of the Frisco at the 
time of its destruction. 

The St. Louis-San Francisco was held responsible, 
as the car was in its possession at the time the damage 
occurred.—Case No. 1538—St. Lowis-San Francisco vs. 
Kansas, Oklahoma & Gulf. 


A car should not be reloaded after carded for the 
repair shop 


On or about July 15, 1926, Green Bay & Western 
car No. 4631 was carded by the Grand Trunk Western 
to be returned to the delivering line when empty on ac- 
count of defective metal center sills. Instead of being 
returned to the delivering line, it was loaded with gravel 
on the Grand Trunk and in handling, on August 6, the 
coupler and end sill pulled out at the A end. The 
Grand Trunk Western contended that the failure did 
not occur until 21 days after the defect cards had been 
applied and that the car had passed through two in- 
spection points and one repair point without shopping, 
and stated further that none of the conditions of Rule 
32 were violated and that all of the requirements of 
Rule 120 were complied with. The owner contended 
that the handling line should not have reloaded the 
car after it had ordered the car returned to the deliver- 
ing line. 

The Arbitration Committee stated that “The handling 
line had not furnished sufficient information to substan- 
tiate its contention that the combination of damage to 
this car occurred in fair usage. The handling line is 
responsible."—Case No. 1539— Grand Trunk Western 
vs. Green Bay & Western. 


An iceless refrigerator саг 


Equipped with silica gel refrigerating apparatus— 


Thermostat 


control 


insures uniform 


temperature for variety of service 


HE Safety Car Heating & Lighting Company, 

| New York, has had in service for a number of 

months an iceless refrigerator car, the principle 

of the operation of which is based on certain physical 

properties of a substance known as silica gel. No source 

of mechanical power is required, the operation being 
effected by heat from a stored gas supply. 

Several long haul runs have been made with the 
first car equipped with this system and the results 
have been uniformly successful. A variety of com- 
modities have been carried, including frozen fish, 
oranges, and cantaloup. A test run was made last 
December from New London, Conn., to Fort Worth, 
Tex., with 19,865 Ib. of frozen haddock fillet packed 
in cartons and wooden boxes, making a gross weight 
of 24,664 lb. Temperature observations were taken 
throughout the run by means of several thermo-couples 
placed at various points in the car, the averages of 
which are shown in one of the illustrations. At no 
time did the temperature at any point in the car ex- 
ceed a temperature at which the thermostat was set. 
The саг was precooled to two degrees above zero be- 
fore loading and the ture of the fillet when 
loaded averaged 18 deg. F. The fillet was unloaded at a 
temperature of 14 deg., having been in the car 11 
days. It was not necessary to refuel during the run 
and only half of the initial charge was consumed. 


Silica gel—Its composition and properties 


Silica gel is a hard, glassy material with the appear- 


ance of a clear quartz sand, of the chemical formula 
SiO, and is chemically inert toward practically all 
substances. During the manufacture of silica gel, the 
steps of the process are carefully controlled so that 
the physical structure of the finished silica gel is of 
an extremely porous character. The pores are so 
minute they cannot be detected under a microscope, 
but a study of its action indicates that it must possess 
such a structure. It has been determined that the 
voids constitute 41 per cent of its volume. 

The presence of these minute voids gives silica gel 
the ability to adsorb relatively large quantities of 
vapors. As an example, a quantity of silica gel placed 
above water in a closed vessel will adsorb, or take up, 
water vapor to the extent of 25 per cent of its own 
weight. If it is then removed from the vessel and 
activated by heating, the water vapor will be driven 
out and the silica gel rendered capable of adsorbing 
more vapor. This action is purely physical, and the 
cycle may be repeated indefmitely, with no alteration 
in the structure of the silica gel, or decrease in its 
adsorptive power. It is this peculiar property of 
silica gel which forms the basis of the operation of this 
iceless refrigerator car. 


Operation of the refrigerating apparatus 


The apparatus consists essentially of three main 
parts; namely, the adsorber (containing the silica gel), 
evaporator and condenser. It may be briefly described 
as being identical to a compression type machine with 


Experimental iceless refrigerator car which is being tested in actual service by the Safety Car Heating & Lighting Co. 
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a compressor replaced by the adsorber; the adsorption 
of the refrigerant vapor by the silica gel corresponding 
to the suction stroke of the compressor and the activa- 
tion of the silica gel to the discharge stroke. No 
power need be generated for the silica gel system, the 
necessary heat being applied directly to the silica gel. 

The operating cycle of the apparatus may best 
be explained by reference to one of the drawings in 
which is shown diagrammatically the adsorber, condens- 
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sections alternately, continuous refrigeration is pro- 
duced. As actually constructed, the silica gel is con- 
tained in many tubes of small diameter to effect a rapid 
heating and cooling. 

The arrangement of the apparatus as applied to the 
refrigerator car is shown in one of the drawings. 
The evaporator, consisting of a series of parallel pipes 
running longitudinally of the car and connected to a 
transverse header and containing liquid sulphur diox- 


er and evaporator. Assuming that the silica gel in the ide, is suspended close to the ceiling of the car. Be- 
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Temperature observations taken on a load of fish from New London, Conn., to Fort Worth, Texas 


adsorber has been activated, it will adsorb vapor from 
the refrigerant in the evaporater, causing a lowering 
of the temperature of the latter by the evaporation of 
the refrigerant. Evaporation of any refrigerant in the 
condenser is prevented by the float valve and the 
check valve, shown in the vertical pipe. 

When the silica gel has become saturated with vapor, 
it is heated by means of a gas burner and the refrig- 
erant vapor is driven out of the silica gel, passing to 


у 
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dew these pipes are suspended a series of small troughs 
arranged to catch and carry off condensation from the 
pipes, thus keeping the lading dry. 

The condenser is of the air cooled type and consists 
of a series of pipes mounted on the roof of the car and 
protected from the direct rays of the sun by a covering, 
which at the same time permits free circulation of air 
over the condenser. 

The two sections of the adsorber are placed at one 
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The silica gel system applied to a refrigerator car 


the condenser where it is liquefied and returned to the 
evaporator by the float valve. The horizontal check 
prevents the entrance of vapor to the evaporator. 
When activation of the silica gel has been completed, 
the source of heat is removed and, as soon as it has 
cooled sufficiently, the adsorption phase begins auto- 
matically. In actual operation, the heating period is 
much shorter than the adsorption period, and by divid- 
ing the adsorber into two sections and heating these 


end of the car and outside the insulated car body. The 
groups of vertical tubes containing the silica gel are 
placed in insulated fireproof casings provided at the 
top with ventilators to give a rapid upward movement 
of air, or products of combustion, from the gas burn- 
ers. The burners which furnish the heat for activat- 
ing the silica gel are placed below the tubes. The float 
valve is mounted in front of the adsorber and the two 
manifolds containing the check valves are just above 


154 RAILWAY MECHANICAL ENGINEER 


the float valve. The fuel used for heating is carried 
in tanks suspended under the car body, and is fed to the 
burners at reduced pressure through a pressure regu- 
lator. 

This arrrangement is based on 40 years experi- 
ence with the Pintsch compressed gas system for light- 
ing passenger coaches. 

The operation of the system is effected entirely by 
lighting and extinguishing the burners alternately and 
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GAS BURNER : ' ' 
Diagramatic sketch showing the arrangement of the silica 
gel system 


at the proper intervals. This is accomplished by a de- 
vice operated by pressure obtained from the fuel, and 
is indicated in the drawing showing the arrangement 
of the apparatus, as mounted below the float valve. 
This device operates at a slow but definite speed and 
admits gas to the burners for fixed periods and at 
definite intervals. The gas is ignited at the burners 
from a small pilot flame which burns continuously. 

The pericd of heating is of about 30 min. duration 
and the interval between successive heating periods is 
about 2% hr. for normal operation. Each adsorber 
section is, therefore, heated for 30 min. every 5 hr. and 
is adsorbing sulphur dioxide vapor and producing re- 
frigeration for about 4% hr. 


Thermostat control 


For purposes of controlling the temperature in the 
car, a thermostat is used with its temperature-responsive 
bulb placed within the car. The power element is 
shown beside the timing device and operates a valve 
controlling the flow of gas to the timing device. When 
the car temperature falls to the point for which the 
thermostat has been set, the thermostat interrupts the 
flow of gas to the timing device, stopping the latter, 
and thus suspending the operation of the apparatus. 
When the car temperature rises above the thermostat 
setting, gas is permitted to flow again to the timing 
device, and operation is thus resumed. In this manner 
the car is kept at any desired temperature, and the re- 
frigerating effect is produced automatically varying 
with changing atmospheric temperature. 

The relative compactness of the silica gel apparatus 
permits increasing the lading space about 10 per cent. 
'The adsorber occupies a space equivalent to that oc- 
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cupied by an ice bunker at only one end of the car. 
All of the space at the opposite end is available for 
lading. As the evaporator is placed above the lading 
and spans the entire length of the car, cooling is not 
dependent on the longitudinal circulation of the air and 
the height of the load may thus be materially increased. 

In the case of the iced refrigerator car, no control 
of the temperature is possible, aside from adding salt 
to the ice, when a somewhat lower temperature is ob- 
tained. 

Setting the thermostat of the silica gel system 
to the desired temperature, automatically holds the car 
to within a few degrees of this temperature. Thus, 


Bottom ends doors to the refrigerating compartment opened 
to show the thermostat and control equipment 


whether 20 deg. is desired for a shipment of frozen 
fish, or 40 deg. for cantaloup, a simple adjustment, 
guided by a pointer on a temperature scale, is all that 
is required. 

Tests have shown that the temperature variation 
throughout the length of the car is not more than two 
or three degrees. In the case of an iced car with end 
bunkers, the temperature at the center of the car is 
always several degrees higher than that at the ends, and 
the length of the car is limited by the temperature 
that can be maintained at the center. The overhead 
arrangement of the evaporator in this new car makes 
possible an increase in the length of cars without af- 
fecting the uniformity of temperature. 

The fuel tanks with which the car is equipped have 
storage capacity for sufficient fuel to maintain opera- 
tion for seven or eight days under summer conditions 
and ten or twelve days with moderate outside tempera- 
ie The car can be precooled in from eight to ten 

ours. 


————————— € 
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Rail clamps used in straighten- 
ing bent underframes 


N straightening freight car underframes that are badly 
I bent out of line, the usual practice is to set them in a 
jacking stall. However, this is not always possible and 
wnen obliged to repair such cars on the open track, the 
method shown in the illustration will greatly facilitate the 
work. 

Large clamps of 34-in. by 3-in. steel, connected by a 
triple ring arrangement at the top, are made to hook over 
the ball of the rails. The two sections of the clamps, 12 
in. in length, are joined by a 76-in. bolt in the middle and 
the lower end twisted half around and bent at right 
angles to fit the rails, By placing these hooks over the 


Chains and rail clamps used to straighten bent underframes 


rails and passing chains over the underframe of the car, 
the latter may be held firmly in place while being 
jacked up at any given point. Usually a turnbuckle 
made from an old truss rod, on each end of which a 
hook is formed is used with each clamp in order to 
permit tightening the chain at any time. 

If it is desired to raise or pull down a bent center sill, 
the clamps are placed near the highest point of the beni 
5Ш and after heating up the point which is out of line, 
jacks are used at the lowest point to straighten the sill. 

In raising the end of a side sill, which is often dropped 
from a point near the trucks, a good method is to place a 
heavy piece of timber across the top of the center sills 
and the side sill just back of the highest point. A chain 
may then be passed from the rail clamp to the timber and 
tightened by the turnbuckle. When a jack is set under 
the end of the sill, the pressure will be vertical and the sill 
will not twist sidewise, as it would were the timbers not 
used. 


A steel press for straightening 


flat material 


FR straightening steel ends and other material with a 
broad flat surface at the Denver shops of the Union 
Pacific, the adjustable air press, shown in the illustration, 
is found very useful, as any point on the surface of the 
material may be readily reached with the air cylinder. 
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It is constructed with a heavy steel plate, 10 ft. square 
and placed on a foundation made of 8-in. by 10-in. 
timbers. A heavy post, 5 ft. in height at each corner, 
The cross beam 


supports two rails one on each side. 


A clever arrangement for straightening large pieces of flat 
material 


which supports the cylinder moves on these rails. Rollers 
12 in . in diameter аге at each end of the cross Беат. As 
the cylinder moves over the cross beam, it is easisly 
adjusted to any spot on the 10-ft. square surface. 


The car men’s friend 


N repairing steel coal cars at the Denver shops of the 
Denver & Rio Grande Western, the "dog," shown in 
the illustration, has been found useful in straightening 
light steel flanges of М in. or less. The straightening is 
usually done cold. Тһе dogs are made by heating and 


A tool used for straightening thin car parts 


closing to a 34 in. opening, the jaws of No. 4 alligator 
wrenches. A three to four-foot length of pipe is then 
slipped over the wrench handle, hammered down and 
welded. The teeth of the alligator-dog prevent slipping. 
The tool saves the muscles of the carmen from receiving 
innumerable jolts that would be sustained in swinging a 
sledge. 


If I were repairing leaf springs 


"Sydney Dunn" gives some worthwhile suggestions 
as to how the blacksmith shop should 
repair leaf springs 


F I were repairing leaf springs, it seems to me that 

this thought would occur—"Why does the quantity 

of springs to be repaired never decrease instead of 
increase, and is there a law of nature demanding that 
a regular percentage of them must break?" The obvi- 
ous answer would be that the design must be some- 
what near right, for all of them do not break. If they 
all broke, we could lay the blame on the design. There- 
fore, making allowance for variations in the service on 
the same class of spring, I find that the breakage is not 
in direct proportion to this possible variation. Looking 
further, I find that one companion spring broke and 
the other did not, or a similar spring in light service 
broke while one in heavy duty gave long service. 
Examination of the springs shows that the breakage 
occurs in various !eaves at different places in the 
assembly. 

From these facts, evidently my methods of manufac- 
ture and repair must be very slip-shod or erratic. 
Where do these errors occur? I use spring steel ac- 
cording to specification. I have a good punch and 
shear, a nibbing machine, a 
good burner in the furnace, a 
forming machine, a tank of oil 
and a banding machine. Of 
course, this is the same equip- 
ment that I. M. Rusty has on 


YDNEY DUNN says, “If the steel 
manufacturer tells you that the type 
of steel used should have a certain 


than a 10-point (.10 per cent) carbon spread. Of 
course, I know that it is considered economy to order 
two or three spring bars at a time, but if larger quan- 
tities were bought at one time, the carbon range might 
be more uniform because of having them all rolled from 
one ingot or at least from the same heat. 

The next thing I would check would be the uniformity 
of thickness of the spring leaves. Leaves that have 
been in service for some time get thinner and perhaps 
some of the leaves have been replaced by thicker ones, 
presumably to stop the breakage. I would check the 
spring with the original design to make sure of this. I 
know the thicker the leaf is, the greater the fibre stress 
becomes for a given deflection. Perhaps that is why 
the thick leaves are the ones which break. 

I would then try and get rid of all welded or folded 
hanger saddles or seats. Spring steel contains too much 
carbon to weld or work in this manner. 


I would give my furnace the once-over 


I would now give my furnace the once-over, paying 
attention, of course, to its ca- 
pacity, and as to whether it 
could heat spring leaves with- 
out too much pushing, also 
making sure that the flame 
could not come closer than 


the P. D. & Q. where I learned 
my trade years ago, and Rusty 
learned the trade from his 
father, but I hear the P. D. & Q. 
breaks a lot of springs too. 
Something, or things are 


heat and draw, he means what he says— 
and he don't mean maybe." 


"I would get rid of all welded or folded 
spring hanger seats. 
tains too much carbon to weld or work in 


eight inches to the spring leaf. 
Two burners at medium capac- 
ity are better than one at full 
capacity. This insures uniform 


wrong. What, and where are this manner." 
they ? 

First, I would look over the 
specification for the steel and 
perhaps find that the carbon range is too great, in our 
case it has more than 10 points leeway. How can I 
make each leaf uniform in hardness when one batch of 
steel has, say, .92 per cent carbon and another 1.10 per 
cent carbon? То remedy this my specification for the 
steel would be so written that it would not allow more 


Spring steel con- temperature throughout the 
hearth and allows for better 
control. 


Instead of having narrow 
high doors as on a forging fur- 
nace, I would change them to 
long, low doors, about eight inches high, which flap out- 
ward and form a sill when they are opened. They can 
be of solid cast iron, unlined. This type of door is so 
easily handled that its opening and closing is done 
quickly, which is in its favor, as the furnace can be 
kept at a more even temperature. 
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In order to form the leaves to the proper curvature 
without strain they must be heated to a higher tempera- 
ture than is good for the steel structure, if it is allowed 
to remain in that condition in the finished spring. For 
carbon spring steel this forming temperature is between 
1,650 deg. and 1,700 deg. F. After forming the leaves 
they should be banked or piled on their edges and 
allowed to cool black. The reason for this is easily 
explained. The temperature at which the finest texture 
or grain size occurs is at approximately 1,475 deg. F. 
This is also the proper hardening temperature, for at 
this point the greatest hardness and strength is obtained. 
These are what we want, together with fine texture. 
These three desirable features will be secured auto- 
matically by proper heating and quenching. Now, by 
heating the leaves beyond 1,475 deg. F., the grains grow 
larger in proportion to the rise in temperature and they 
will retain that size whether quenched or cooled slowly. 
This structure is weak and non-uniform and altogether 
undesirable. We, therefore, allow them to cool slowly 
which will relieve forming and rolling strains and at the 
same time normalize the steel. 

I would then carefully place the formed leaves on 
their edges, in another smooth bottom heating furnace, 
having an even temperature of 1,500 deg. F. (it is bet- 
ter to go a little above 1,475 deg. F. to allow for cool- 
ing in handling than to heat only to 1,475 deg. F. and 
allow to drop below it), from which temperature I 
would quench them quickly in circulating oil having a 
temperature of about 100 deg. F. This is done by in- 
stalling a bank of coils through which the oil is pumped 
and allowing water to run over the coils to cool the oil. 

This method will give leaves of uniform structure 
and hardness, but they are too hard and brittle for serv- 
ice, so I would place them in a salt bath, or in another 
furnace for about one-half to one hour at a temperature 
of 500 deg. F. where they are all tempered or drawn 
uniformly. This removes brittleness. Drawing by the 
flash method is crude, and no uniformity can be obtained 
by using it. It is wholly undesirable. 


I would carefully inspect each leaf 


After this I would inspect each leaf and clean it of 
all scale or oxide. To do this I would have a broad 
face, slow moving, carborundum wheel over which each 
leaf would be passed for this purpose. On the side of 
this wheel I would round off the sheared edges of the 
leaf, especially the two top edges where they are bound 
to rub on the next leaf. This will prevent each leaf 
from digging into its mate and causing it to weaken 
at this point. The niche caused by this digging action 
will also catch on the adjacent leaf if the spring happens 
to be deflected more than the average, thus making the 
leaves buckle and break. Loose bands are generally 
caused by failure to remove the scale and rust. When 
the spring is in service the scale pulverizes and works 
out from between the leaves and, naturally, the leaves 
loosen in the band—the band does not loosen on the 
leaves. 


I believe bands of soft, strong material are needed 


I believe I would have to put the bands on the spring 
by the present method, but I do not like the idea. It 
is not right. The hot band draws the temper on the 
spring wherever it touches, because it is hotter than the 
drawing temperature used on the leaves. Another 
point: a band is more than half broken when it is 
shrunk on the spring, due to the shrinkage stresses of 
the iron. I believe I would experiment along this line 
and try to find a soft strong material for bands which 
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I could place on cold, and press it to shape and size 
hydraulically. 

I know that by doing all the above, my repairs would 
decrease, and if some of these springs were too stiff or 
continued to break I would use a better material which 
would make a stronger and more fatigue resisting 
spring. Chrome vanadium steel is the best spring ma- 
terial we know of today and by using it I would over- 
come these faults. The only difference in the treat- 
ment of the leaves would be slightly higher tempera- 
tures; namely, forming, 1,700 deg. F. to 1,775 deg. F.; 
quenching, 1,525 deg. F., and drawing, 700 deg. F. 

It is assumed, of course, that the forming, heating 
and drawing furnaces, or salt bath are equipped with 
thermo couples and pyrometer. Опе direct-reading 
2,000 deg. F. pyrometer is sufficient for all three, pro- 
viding that a multiple switch is used in conjunction 
with it. This pyrometer and switch should be enclosed 
in a dust-proof case suspended on light coil springs, in 
a convenient place away from direct furnace heat. 

In using pyrometers, it should never be taken for 
granted that they are in first-class shape. At regular 
periods, say every week, the thermo-couples and pyro- 
meter should be tested. The pyrometer very seldom 
becomes erroneous, but it is always safe to have a 
portable or extra one handy for testing purposes. The 
thermocouples and leads are easily checked by having 
an extra one with leads which can be used for that 
purpose. 

A point to be remembered is, that if the steel manu- 
facturer says that the type of steel used should have a 
certain heat and draw, he means what he says and not 
maybe. Variations in temperature of 25 deg., 50 deg. 
and 100 deg. F. are not conducive to good practice, and 
the final results obtained are in proportion to the care 
and understanding used in the processing. 

Aside from the mechanical equipment of a spring 
shop, three furnaces, or two furnaces and a salt bath, 
pyrometer and cooling system for the oil are all the 
equipment necessary. 


VisEs.—The universal double swivel vise, which revolves upon 
two distinct complete circles, adjusting itself to any degree of 
these circles quickly and positively, is one of the types of ma- 
chinists’ and toolmakers' vises represented in catalogue No. 10 
issued by the Yost Manufacturing Company, Meadville, Pa. 
The Yost drill press and pipe vises also are illustrated. 


Journat BrARINGs.—The SKF Industries, Inc, 40 East 
Thirty-Fourth Street, New York, describes in its catalogue No. 
187 the SKF journal bearing for railroad equipment. This 
bearing is a self-contained and self-alining unit. No internal 
adjustment is required to the bearing itself, and complete free- 
dom of alinement is assured in passing over rail joints and track 
irregularities. Cross-sectional drawings clearly illustrate these 
features of the bearing. The closed-up construction of the 
journal box excludes considerable foreign matter such as water, 
grit and abrasive. 


ALLOY Irons AND STEELS.—Several pieces of literature on al- 
loy irons and steels have been issued by the International Nickel 
Company, 67 Wall Street, New York. A four-page bulletin 
gives a non-technical description of the improved physical prop- 
erties secured by the addition of Grade F nickel to gray cast 
iron, with a tabulation of the physical and mechanical character- 
istics of the alloy iron as determined by laboratory investiga- 
tions and tests in the field. Bulletin No. 11 presents detail data 
on the relative machinability of alloy and carbon steels, and a 
chart, printed on a substantial grade of cardboard, illustrates 
the approved foundry practice for adding nickel and chromium 
in the ladle or cupola spout. 


Spot system of locomotive repairs 


Intensive use of longitudinal tracks and overhead crane 
service enables C.R.R. of N. J. to reduce 
costs and increase production 


Station No. 1—Locomotives are stripped outside of the shops. 


New Jersey has made a number of radical This remaining section of track is now used for wheel 
changes to the system of repairing locomotives repairs. 
at its back shops, Elizabethport, №. J. This repair point Tracks Nos. 1 and 2 extend from the transfer table, 
is located on the main line about 11 miles from its through the erecting shop to a ladder track, as shown 
Jersey City, N. J., terminal. The Elizabethport back in the plan of the repair tracks and buildings. The 
shop is operated in conjunction with a 24-stall engine- transfer table serves the locomotive shop and the pas- 
house, and the plant also includes large shops for the senger car repair and paint shops. 
maintenance of freight and passenger cars. S ; Ё ; T 
The principal locomotive back shop buildings and Determining class repairs for incoming locomotives 
repair facilities were erected and installed in about The works manager is notified in advance by the 
1900. The erecting, machine and boiler shops are all superintendent of motive power what locomotives are 
located in one building, which is 700 ft. long by 148 due for repairs and what repairs are required. The 
ft. wide. The erecting shop extends one-half of the superintendent of motive power bases his estimate on 
entire length of the building and occupies a floor space a combined study of the enginehouse work reports, in- 
approximately 82 ft. in width. The machine sh spection reports and mileage. The decision by the su- 
tool room, and boiler shop occupy the areas as shown — perintendent of motive power as to what class of re- 
in the floor plan drawing of the locomotive repair shop. pairs a locomotive is to receive is rigidly adhered to, 
Previous to the installation of the spot repair sys- except in occasional instances when the shop inspector 
tem, the erecting shop was provided with three tracks, finds some condition after stripping and had not pre- 
spaced 25 ft. center to center, which extended the en- viously reported that should be remedied when the lc- 
tire length of the shop and out both ends of the build- comotive goes through the shop. 
ing. Under the new system, track No. 3 was removed If after final inspection it is recommended that a 


р <: the past year the Central Railroad of except for about 200 ft. at the west end of the shop. 
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locomotive be given class two instead of class three 
repairs, or some other change in classification of repairs 
is recommended, an additional inspection is made by 
the works manager and interested department heads. 
If they agree with the shop inspector, the superintend- 
ent of motive power is notified, who authorizes the ad- 
ditional repairs if they meet with his approval. 

This system of determining the class of repairs for 
locomotives coming into the back shops, makes it es- 
sential that the enginehouse work and inspection reports 
be accurate and that the information be complete. 

The works manager holds a meeting each day of the 
supervisors of the locomotive shop to discuss the prog- 
tess being made on each locomotive going through the 
shop and to plan for the handling of work coming into 
the shop. In addition a material committee composed 
of the boiler shop, blacksmith shop, machine shop and 
erecting foremen, and a representative of the stores 
department, meets once each week to review the instruc- 
tions from the superintendent of motive power and the 
shop inspector’s reports, to ascertain the amount of 
work and material required for incoming locomotives. 
The works manager acts as chairman of this committee. 
In addition to the representatives of the stores and lo- 
comotive shop, representatives from the passenger and 
freight car departments also serve on this committee. 
At the material committee meetings the stores depart- 
ment representative checks his inventory records as to 
the quantity and kind of material needed and if the 
material is not in stock, gives an estimate as to the 
time required to get it. 


Routing locomotives and material through 
the shop 


Referring to the drawing showing the plan of the 
buildings and repair tracks, incoming locomotives are 
stripped outside on the two tracks beside the main 
building. This is station No. 1. These tracks extend 
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then loaded on skids and taken to the lye vat, or are 
stored on the north side of the shop, next to the firing- 
up track. The various parts are sorted and arranged 
on the skids according to destination. Each skid is 
numbered to simplify instructions to the operator of 


Interior of the tire shop—mounted wheels are placed on the 
trestle by overhead crane through an opening in the roof 


the electric lift truck as to the destination of the vari- 
ous parts. Only parts from the same locomotive are 
placed on a skid. The gang foreman inspects the parts 
on each skid. For example, if skid No. 30 is loaded 
with pipe from locomotive No, 329, he gives an order 
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Location of repair sections and stations in the locomotive shop 


under an overhead crane to the transfer table. The 
area covered by the crane extends the full width from 
the end of the locomotive shop to the edge of the trans- 
fer table and from the southeast end of the transfer 
table to the passenger car paint shop. | 

When a locomotive arrives at Station No. 1 which 
requires repairs to the tender, the latter is taken to 
track No. 1 in the freight car repair shop where all 
repairs are made to the tank, bunker, draft gears and 
trucks. Stoker repairs are made in a separate depart- 
ment in the locomotive shop. 

Parts removed from the locomotives at station No. 1 
are marked with tin tags showing the number of the 
locomotive from which they were removed. They are 


to the truck operator to take skid No. 30 to the pipe 
shop. The pipe shop foreman knows from the infor- 
mation on the order, the locomotive from which the 
pipe was removed and keeps the material together while 
it is being routed through his department. 

This system of grouping parts from one locomotive 
and routing them together through the shop, is fol- 
lowed as far as possible. It has been found to be ad- 
vantageous in tracing material, checking to see whether 
repair work on different parts is progressing according 
to schedule, and in allocating repair costs. Finished 
material is loaded on skids which are spotted on the 
erecting shop floor, as shown in one of the illustrations. 
until needed. Continuing the example given in the pre- 
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ceding paragraph, when the erecting shop foreman is 
ready to apply the pipe work to locomotive No. 329, 
he instructs the lift truck operator to deliver skid No. 
30 direct to the locomotive. This places the material 
where it is needed and can be applied with a minimum 
of handling by the pipe fitters. The same procedure 
is followed by the machine shop foreman and other 
department heads, instructions being given as to the 
material station, machine or bench at which the mater- 
ial is required. 


The erecting and machine shops 


Station No. 2 is the unwheeling station. It is lo- 
cated inside directly opposite the machine shop bay. 
Locomotives are moved from station No. 1 via the 
transfer table to this station. All parts have been re- 
moved except the wheels, boxes and cabs at the first 
station. These are removed at station No. 2. Driv- 
ing boxes are relined and rehubbed with bronze in a 
small building located between the transfer table and 
the machine shop. Steel plates are welded to boxes 
worn below size and are machined to required dimen- 
sions. New tires are applied in the same building. 
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motive shop from station No. 2 and transported by 
crane to the tire shop. А large opening is cut іп the 
roof of the building so that wheels mounted on their 
axle can be lowered directly onto the trestle shown in 
the illustration. The burners are gas operated, gas. 
being furnished from a small generating plant, part 
of which can be seen in the background to the rear 
of the wheels. 

Driving boxes and wheels are routed from this shop 
directly to the machine department. The machine tools. 
for finishing boxes and turning tires are grouped at 
one end of the machine shop directly opposite station 
No. 2 in the erecting shop, in such a manner as to af- 
ford a minimum of handling from one machine to an- 
other. On completion of the machine work, the driv- 
ing boxes are applied to the journals and the assembled 
wheels, axles and boxes are placed on a short track 
transverse to the shop and thence by crane to the wheel- 
ing section where they are placed in position to receive 
the locomotive. 

After the locomotive has been unwheeled it is picked 
up by an overhead crane and placed in the balancing 
section on track No, 1, where all the necessary boiler 
work, flue setting, frame repairs, cylinder repairs, etc., 
are performed. 


Balancing section provides flexibility in routing 
work through the shop 


Doubtless many of the readers have assumed from 
what has been said in the preceding paragraphs that 
the various stations are arranged in order from one end 
of the shop to the other. This is not the case. Each 
locomotive goes out of the shop at the same end where 
it was brought in. Although this apparenr return move- 
ment or “back track” from the balancing section ap- 
pears somewhat illogical, especially after studying the 
layout drawing of the repair tracks and buildings, it is, 
nevertheless, the most important feature in the suc- 
cessful operation of the spot repair system at the Eliza- 
bethport shops. 

Aside from the short length of track No. 3 at station 


Skids loaded with finished parts for application to locomotives in the erecting shop 


Wheels and tires, both mounted and unmounted, are 
stored in the area adjacent to the tire shop. Thus, if 
one pair of tires from a complete set is below gage 
limits, a second pair of tires can be found, quickly ap- 
plied and turned to suit the rest of the set. 

The interior of the tire shop is shown in one of the 
illustrations. The wheels are rolled outside the loco- 


No. 2, which is used for wheel repairs, only tracks Nos. 
1 and 2 extend the entire length of the shop. All of 
the other stations, including the balancing section, use 
the first two tracks. This does not include the firing- 
up and testing stations, both of which are outside. 
Locomotives from Station No. 2 go to the balancing 
section on track No. 1. This section derives its name 
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from the fact that its primary function is to balance or 
regulate the output of the shop. In this section loco- 
motives coming in for class four or five repairs can be 
routed around those receiving class one or two repairs 
and turned out of the shop ahead of the order in which 
they came in. Їп addition, repairs to locomotives re- 
quired for service sooner than others can be run 
around other locomotives going through the shop 
through the functioning of the balancing section. 

This section includes all of track No. 1 to the boiler 
shop and is the turning point in the routing of the lo- 
comotive through the shop. This arrangement leaves 
the entire lower half of the erecting floor free for heavy 
boiler repairs. It also keeps all the repairs requir- 
ing machine tool work opposite the machine shop. 


Progress of repairs from the spring rigging to the 
finishing stations 


Spring rigging stations Nos. 1 and 2, wheeling sta- 
tions Nos. 1 and 2, and the finishing section are located 
on track No. 2, from the boiler shop to the end of the 
erecting shop in the order named. The finishing sec- 
tion includes the rod, pipe and painting stations. The 
two spring rigging stations, the wheeling stations and 
the rod station of the finishing section are located di- 
rectly opposite the relative departments in the machine 
shop. This arrangement greatly facilitates the han- 
dling of finished material to the erecting floor. 

No section or station name or number is assigned 
to the boiler shop. The boiler repairs, although occu- 
pying the lower half of the erecting shop floor, are 
handled as a separate department, the same as the ma- 
chine shop, etc. Locomotives are moved by overhead 
crane from the balancing section on track No. 1 to 
either one of the two spring rigging stations on track 
No. 2. The next step is to one of the two wheeling 
stations. The object in having two stations each for 
applying spring rigging and wheels, is to allow flexi- 
bility in the handling of different classes of engines, it 
being easier, for example, to wheel switch engines than 


The boiler repair shop—This photograph was taken from 
the wheeling station 


to wheel Mikado type locomotives. Cabs are applied 
in the wheeling section. On completion of this work, 
the locomotive is moved from the wheeling section to 
the rod station in the finishing section and thence to 
the piping and painting stations. The firing-up and 
testing stations are located on the northwest side of 
the shop. Locomotives are moved from the finishing 
section to the firing-up station via the transfer table. 
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An electric truck equipped with an 18-ft. boom is 
available for service at any of the various sections or 
stations in the erecting shop for applying air com- 
pressors, side rods, etc. This truck releases the over- 
head cranes for heavy service. 


Spot system requires specialization 
of working gangs 
With the installation of the spot system, it was found 


necessary to reorganize the working force into gangs of 
specialists, each gang being held responsible for the 


The firing-up track—Note the skids loaded with parts wait- 
ing to go through the shop 


same kind of work on each locomotive going through 
the shop. The erecting force, including boiler and flue 
work, is divided into six gangs, each under the super- 
vision of a foreman. The gang foremen report to 
the erecting shop foreman. 

Gang No. 1, which is located at the balancing sta- 
tion, renews all caps, staybolts, flues, boiler patches. 
ash pans and front end arrangements. Gang No, 2 
handles the refitting of binders and frame braces, and 
applies the boiler studs and all frame bolts. Gang No. 
3 wheels the engines and applies the spring rigging, 
pedestal binders and brake rigging in the wheeling and 
spring rigging sections. Gang No. 4 does the piston, 
crosshead, valve and link motion work in the finishing 
section, rod station. Gang No. 5 applies the cabs, head- 
lights, running boards, stacks, hand railing, cylinder 
cocks, cylinder cock rigging, couplers, pilots, steps and 
the main and side rods, as the locomotive moves through 
the wheeling and finishing sections. Gang No. 6 does 
all the pipe work including the injectors, bell ringers, 
throttles, lubricators, all air brake parts, sanders, etc, 
in the finishing section, pipe station. 


Delivery of material 


All material is delivered on material memorandums 
or orders, to designated stations in the shop. Each 
material station is designated by a number. Small 
metal signs, on pedestal stands, are provided at each 
material station for the guidance of the delivery man 
as well as the workman. Material memorandums or 
orders are placed in a small receptacle secured to the 
sign. The number of the station to which the material 
is to be delivered is marked on the order. Heavy ma- 
terial is stored under the overhead crane between the 
transfer table and repair shop buildings to facilitate 
handling. 

The progress of all material through the shop is fol- 
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lowed up by a material man whose sole function is to 
keep a constant check on work going through the shop. 
He reports progress as well as all delays, to the ma- 
chine shop foreman, and also at the daily staff meet- 
ings. Daily and weekly reports of material shortages 
are made to the stores department by the general fore- 
man, These reports are checked with the stores de- 
partment, which makes an investigation and if the ma- 
terial is in stock, sees that deliveries are made, or in 
case the material has to be ordered, a delivery date 
is assigned. 

The entire system of delivery of material, both fin- 
ished and unfinished, has been co-ordinated with the 
object of minimum handling. Whenever possible, the 
material is delivered directly to the place where it is to 
be used in the machine, or to the locomotive on which 
it is to be applied. 


Spot system has effected saving over 
former system 


At the present time the Elizabethport shops have an 
output of 26 classified repairs per month with a total 
force of 750 men. These figures, compared to the re- 
sults obtained a year ago, show that the shop has ob- 
tained an increase in production of approximately 25 
per cent. This was accomplished in the face of a re- 
duction in force of 30 per cent. One year ago, the 
classified repair output was 20 locomotives with a 
total force of 901 men working 25 days per month. 


Under the old system, 25 locomotives were placed in 
the shop and five gangs performed all the work on each 
locomotive. The introduction of the spot system, as 
stated in a preceding paragraph, necessitated the re- 
organization of the working forces into six gangs of 
specialists. This change not only was a big factor in 
reducing the cost of repairs, but the shop has also been 
able to turn out work of much better quality. Several 
innovations in the handling of repair work were in- 
troduced with the spot system. One of these was in 
the handling of boiler repairs. All the boiler work, 
including the application of flues, testing, frame re- 
pairs, cylinder work, application of frame bolts and 
firebox renewals, are performed with the boiler shell 
attached to the frame. Each boiler is filled and fired 
for test before the lagging is applied. This method of 
making repairs effected a saving of over 14 per cent 
over the old method in which the shell was removed 
entirely. 


Jig for drilling piston and valve 


rods 
By А. J. Flowers 


Master Mechanic, Central of Georgia, Macon, Ga. 


HE jig shown in the illustration is being used in the 

locomotive shops of the Central of Georgia, Macon, 
Ga., for drilling piston and valve rods. It is designed 
for use on a drill press and may be used for drilling 
one hole or a series of holes (used in cutting the key- 
way) in either valve stems or piston rods. The keyway 
may then be finished either on a milling machine or slot- 
ter. The jig consists of a taper block which is planed to 
suit the taper of the piston rod or valve stem key. A 
surface gage attachment is secured to the block as 
shown in the illustration which is made so that the two 
pointers will be in line with each other, irrespective of 
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their distance apart. This feature is accomplished by 
milling or planing a slot in the stem of the surface gage 
in which the ends of the adjusting screws in the pointer 
holders are engaged. The ends of the adjusting screws 
are machined to suit the slot. This feature keeps the 
pointers in line at all times. 

We find that this gage and block saves considerable 
time over the old method of lining up rods with shims 


A surface gage attachment secured to the jig is used to see 
that the rod is in correct position for drilling 


so as to enable the operator to drill a hole to the cor- 
rect taper. The former method was a long oper- 
ation. The surface gage eliminates the using of a 
square on the end of the rod to ascertain whether the 
rod is in the correct vertical position. This jig was 
developed and made by G. N. Cagle, machine foreman, 
and Leo Fetner, both of whom are employed in the 
Macon shops. 


HvpRAULIC Pumps AND Morons.—Hele-Shaw pumps and mo- 
tors for the application of high pressure hydraulic power on a 
variety of machinery drives, including presses, broaching ma- 
chines, testing machines, cranes, mechanical stokers, etc., are 
described and illustrated in catalogue C issued by the American 
Fluid Motors Company, Philadelphia, Pa. 


Gifford injector preserved in the National Museum, Wash- 
ington, D. C. This is William Seller's patent model 
for an improvement patented four years 
after the original invention 


Staybolt production in railway shops 


Methods and types of machines generally used for 
the manufacture of crown staybolts 


Part II 


in some shops instead of squaring staybolt heads, 

the bolts are at the time of manufacture threaded 
their entire length. As this form of staybolt is not yet 
common practice in railroad shops, a description of their 
manufacture will be given. 

When screwing this form of staybolt into the boiler, 
they are held in threaded socket wrenches made of tool 
steel, threaded to fit a certain size of bolt and hardened 
to increase the wear and reduce the danger of the 
threads breaking. A stop in the socket is set so that 
the bolt extends beyond each sheet about two threads or 
1/6 in., or such amounts as shop practice dictates to 
allow for the beading. 

The practice when applying the staybolts is as fol- 
lows: The distance from the outside of the outer sheet 
to the inside of the firebox sheet is measured with a 
tule gage which is passed through the staybolt hole. 
This gage is graduated to show the length of bolt re- 
quired plus the added length to admit of beading each 
end. The bolt is placed in the socket wrench and 
screwed into the boiler until the socket wrench comes 
flush with the sheet, after which the wrench is backed 
off. 

In many respects, this is a desirable practice, as the 
bolts are located in the sheets allowing the correct 
amount for beading at each end. It is not necessary to 
cut off the bolt in the sheet, which is objected to by 
some boiler makers owing to distorting the threads of 
the sheet and bolts during the cutting-off operation. 
There are however, objections to this practice. It is ne- 
cessary to keep on hand a large stock of bolts of the de- 
sired lengths, or provide means by which they may be 
economically cut off to odd lengths. However, when 
made by quantity production methods, the labor cost is 
comparatively low, also less material is required per bolt 
owing to omitting the square ends. This form of stay- 
bolt admits of economic manufacture direct from the 
bar, either on automatic screw machines or turret lathes. 


A S previously mentioned in Part I of this article 


Manufacture of staybolts on automatic machines 


The single spindle automatic forming machine, Fig. 
10, is the more suitable type of automatics for this 
work. This class of machine has the usual devices for 
feeding and gripping the bar, cut-off rests, stops to 
gage the length of bar fed and a single plunger for 
holding the threading die. The single plunger takes the 
place of the turret common to automatic screw ma- 
chines. All of the operations are controlled by cams. 

As machines of this nature would be kept on this 
special job, the lost time of changing the set-up is 
small. The changing from one length to another of the 
same diameter only involves the re-adjustment of the 
dogs controlling the length of stock fed and the fast 
speed movement. The changes should be made in about 
10 minutes. Machines of this nature may be equipped 
with relieving attachments for cutting away the central 
portion of the bolt. The output of plain radial stay- 
bolts 7 in. long would be about 30 per hour, or relieved 
bolts about 23 per hour, less possibly 25 per cent idle 
time. As one man can operate four machines, the labor 
cost is low. 


The cycle of operations for the manufacture of stay- 
bolts on an automatic machine is as follows: The bar 
is fed to the stop; the chuck tightens, gripping the bar; 
the bar is partly cut off by the front cut-off tool and 
at the same time the die head starts cutting the thread. 
The front cutting tool backs off and out of the way of 
the die head. The die head continues to cut and threads 
to about 1 in. past the previous nick in the bar. The 
die opens and backs off ; the bar is cut off with the tool 
in the back cut-off rest. The chuck opens and the ma- 
chine goes through the same cycle for the next bolt. 

In the above description, it will be noted that the dies 
run over the first partial cut-off or nicking of the bar 
which prevents burrs or enlargements of the threads at 
either end, thus permitting the staybolt to be readily 
screwed into the boiler or socket wrench. 

This form of staybolt is also made on turret lathes 
as shown in Fig. 11 or on a double die crown staybolt 
machine. The actual time of making the bolts on auto- 
matics or hand turret machines is practically the same. 
For a large shop where several automatics can be kept 
in operation, the automatics are the more economical. 
However, for a small shop where frequent changing is 
necessary owing to lengths and diameters, the turret 
lathes are, as a general proposition, the more desirable. 
The choice of machines is governed by the number of 
staybolts required; the higher capital cost and lower 
labor cost of the automatics, versus the lower capital 
cost and higher labor cost for the turret lathes. 


Drilling tell-tale holes 


For a shop in which a large number of staybolts are 
manufactured, it is generally economical to install special 
machines for the drilling of tell-tale holes owing to the 


Fig. 10—An automatic machine for the manufacture of stay- 
bolts from bar stock 


fact that the first cost of a high production machine is 
not much greater than the several less efficient machines, 
such as drill presses, required to produce the same out- 
put per day. The special machines, owing to lower la- 
bor costs will, in most cases, warrant the greater invest- 
ment. 

One of the most speedy machines now on the market 


163 


164 RAILWAY MECHANICAL ENGINEER 


for this purpose has a revolving magazine in which 12 
staybolts are held during the drilling operations and also 
a cage in which are held 12 drill spindles. The maga- 
zine and cage revolve at a uniform rate of about one 
complete revolution per minute. The bolts are held in 
the magazine by a cam-operated chucks the jaws of 
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one operation in a forging machine. The point end is 
likewise enlarged in a forging machine to a suitable 
diameter for either threading without turning, or to a 
slightly larger diameter (about 1/16 in.) to admit of 
turning previous to threading. 

This practice is, in some shops, modified by making 


Fig. 11—Threading and cutting off staybolts on a turret lathe, thus eliminating extra handling of the bars. 


which are serrated 12 per in., agreeing with the threads 
on the bolts, which prevents their pushing backwards 
during the drilling operation. 

Thrust collars surround the quills on each spindle. 
The spindles are moved horizontally in their respective 
bearings. A roller which rides on a cam is attached to 
each quill. The stationary cam has three or more lobes. 
As the drill spindles and cage rotate, the cam forces the 
drill spindles forward drilling the staybolts a given dis- 
tance as the roller rides up and over each cam lobe. The 
spindles are pulled back by springs. Each successive 
lobe of the cam is of a greater elevation for the purpose 
of drilling to a greater depth. 

To explain the cam operations, the driling of one 
staybolt will be followed. The bolt is laid in the chuck, 
which is automatically tightened in as the cage turns. 
The drill spindle for that particular station is fed to the 
work by the rise of the cam, drilling the bolt a cer- 
tain distance. The spindle passes over the first lobe on 
the cam and recedes for the purpose of allowing the 
drill to clear itself of chips. As the cage further turns, 
it rides on the second lobe of the cam which causes the 
drill to drill the bolt still deeper. This is repeated for 
each lobe. After the drilling is completed the chuck 
holding the bolt in place opens and the operator removes 
the drilled bolt and applies a new one after which the 
chuck tightens апа the machine goes through the same 
operations. While this explanation refers to one bolt, 
it should be understood that the entire 12 bolts are being 
drilled at the same time. 

The drills are guided to the bolt center by a bushing 
located on the cage and are flooded with oil at all times. 
Owing to 12 staybolts undergoing the drilling operation 
at one time, the output is large. 


Manufacture of crown staybolts 


Two types of crown staybolts are in general use. The 
button head staybolt is made from bar stock slightly 
less in diameter than the root of the thread. The but- 
ton at the head end, the squared end and the enlarge- 
ment of the tread are upset and formed while hot by 


use of stock the full diameter of the threads; that is, 1- 
in. bolts are made from l-in. stock. The button head, 
the square end and in some cases the threaded portion 
are upset in a forging machine. The stock between the 
threaded sections at the point and the head end is re- 


Fig. 12—Crown staybolt threading and turning machine 


duced in diameter slightly smaller than the root of the 
thread by a turning operation. 

Taper thread head end staybolts are forged from 
blanks similar to the button type. 


Machining operations required for both types 
of crownbolts 
The machining operations on the above mentioned 
crown staybolts compare as follows: The small stock 
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bolts require two forging machine operations. Unless 
great care is exercised in maintaining the forging dies 
in perfect alinement and in good state of repairs, the 
upset ends do not line with the center section, with the 
result that when threaded, the threads may not be con- 
centric with the center section, which defect is, in some 
shops, objected to for fear of injury to the boiler sheet 
threads when applying. This method of manufacture 
takes less weight of stock and is generally lower in 
labor cost. With reasonable care in forging and mach- 


DETAIL OF TURNING HEAD 


LOWER TURNING HEAD 


Fig. 13—Turning heads used on the machine shown 
in Fig. 12 


ining, the method meets with the general requirements. 

When made from the larger bar stock, only one forg- 
ing operation is necessary. However, the labor of re- 
ducing the central portion is added. The threads and 
the reduced section are readily machined in line. The 
relative cost of manufacture by either method is largely 
governed by the machines employed. 


Turning and threading on special purpose machines 


Owing to the large number of crown bolts required, 
special purpose machines are extensively employed for 
their manufacture. Fig. 12 shows one design of ma- 
chine now used in several railroad shops. The general 
construction of this machine as far as the drive of the 
crown bolts, uprights, etc., are concerned, is similar to 
the machine shown in Fig. 9 in Part I of this article. 
As generally constructed, four of the six uprights are 
each equipped with two turning or cutting heads. The 
upper cutter head is for the purpose of turning the point 
end to the correct diameter for the thread. The lower 
head is for the head end in which the blank is turned 
to the correct diameter for the thread. The under side 
of the button head is faced, either flat or cupped and 
the flash left from the forging operation is removed. 


The upper cutter head, shown in Fig. 13, may be 
opened for clearance when removing the blanks. The 
lower head, shown in Fig. 13, is of unique design. One 
half of this head is hinged and when closed, is secure- 
ly held in position by a locking handle. The hinged 
front allows for opening while applying and removing 
blanks. Each of the heads are provided with adjustable 
cutting tools and the necessary backers or guides. These 
cutter heads turn the blanks in a very satisfactory man- 
ner. 

Both of these cutter heads are adjustably held on two 
vertical rods admitting of setting either head to any lo- 
cation for different lengths of bolts. The two rods ex- 
tend upwards to a common crosshead which is actuated 
by a power driven cam on a slowly revolving shaft lo- 
cated on the upper frame of the machine. Each indi- 
vidual cam is engaged by a clutch which is thrown in 
by pulling a lever. When the cam makes one complete 
turn, the clutch automatically disengages. Each of 
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four turning stations of the machine are independently 
thrown into operation, the same as would be the case 
with four separate and distinct machines. 

The two remaining stations are for the threading 
operations. They are each equipped with two self- 
opening die heads. The upper head is similar in oper- 
ation to the commercial self-opening die head such as 
shown in Fig. 14. The lower die head is of a special de- 
sign, equipped with an instantaneous trip operated by 
a trigger striking the flat surface under the button head 
end of the blank, which insures the thread extending 
close to the flat surface and preventing the chasers 
from striking this surface. Both of the die heads are 
raised by a friction belt and handle, the same as shown 
in Fig. 9. A floating socket drive for the bolts is pre- 
ferably made use of to compensate for possible irregu- 
larities of the fitting of the square ends of the bolts in 
the socket drive. 


Operations on the machine 


In referring to the turning and threading operations, 
only one turning and one threading station will be con- 
sidered. In considering the turning operation, it will 
be assumed, as is actually the case owing to the cam 
action, that two cutter heads are in the upper posi- 
tion; that is, the lower head is about 2 in. above the en- 
largement of the blank for the thread. The upper head is 
above the point of the blank. The hinged half of the 
lower cutter head is open. 


The operator places the squared head of the blank 
in the socket which revolves the blank. He then closes 
and locks the hinged half of the lower cutter head and 
pulls the clutch lever which engages the cam, after 
which the two cutter heads automatically feed down- 
ward, turning the point end to the correct diameter, 
turning the head end to the correct diameter for thread- 
ing, facing the under side of the button head and remov- 
ing the flash from the outside of the head. After a 
small amount of dwell to insure a satisfactory facing 
of the under side of the head, the two cutter heads au- 
tomatically raise at a rapid rate, when the cam disen- 
gages awaiting the next operation. The operator opens 
the cutter heads and removes the turned blank. 

In the threading operation, the two die heads of the 
selected station are raised by pulling the handle attached 
to the friction belt. The squared end of the previously 
turned blank is entered in the revolving socket. The 
die heads are lowered, the lower die passes over the point 
end of the blank when in an open position and is closed 


үлү 
DIE OPEN 


DIE CLOSED 


Fig. 14—Self-opening die heads arranged for threading 
staybolts 


before reaching the head end thread. The upper die 
is closed by a cam on the upward movement. The 
point and head ends of the blank are then simultaneous- 
ly threaded. The point end threading die opens at the 
completion of the operation. The head threading die 
opens when the opening trigger strikes the previously 
turned surface of the button head of the blank. 


Like operations of turning and threading are going 
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on in the remaining stations. The purpose of four 
turning and only two threading stations is to keep all 
stations in actual operation, it having been found that 
the turning time is about twice the threading time. Ow- 
ing to the rapidity of the turning and threading oper- 
ations, two men are at times employed on the one ma- 
chine. They are kept busy applying and removing the 
bolts, gaging the threads, etc. 

When it 1s desired that the threads on the point and 
head ends shall be in perfect pitch with each other, the 


E 


Fig. 15—A Gisholt crown staybolt turning and threading 
machine 


two die heads are secured to two spacing bars, which 
hold the pitch of the two threads in perfect alinement. 

Several shops make a practice of threading the point 
end of crown staybolts approximately .004 in. smaller 
than the head end. This is readily accomplished by 
the setting of the two die heads. Where a taper thread 
is called for at the head end, a taper threading die head 
is used. 

For the smaller shops, the machines are at times 
modified by providing two turning stations and one 
threading station for crown bolts and three stations for 
the shorter radial staybolts. 


Manufacturing on horizontal special purpose 
machines 


Special purpose horizontal machines have been de- 
veloped for the machining of crown bolts. One form 
is shown in Fig. 15, which may be considered as repre- 
sentative of a class. This machine, as far as the head- 
stock, the tool holding slide, the cross slide, feeds and 
control are concerned, is similar to a turret lathe. How- 
ever, the customary turret is replaced by two sockets 
for holding internal cutting heads, or self-opening die 
heads. The front socket is fixed to the slide; the 
rear socket is adjustable en the slide to accommodate 
different lengths of bolts. The internal cutter heads 
are adjustable for different diameters of bolts. Both 
the cutter head and die heads have sufficient range of 
openings to pass the unfinished rorging while in the open 
position. The opening and closing of the die heads are 
controlled by cams located on an adjusting rod, or by 
hand. 

For threading bolts having taper threads at the head 
end, a special self-opening die head is used, the opening 
of which is controlled by a cam which causes the dies 
to open gradually at a rate agreeing with the taper of 
the thread. When the thread is completed, the chasers 
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open quickly, similar to the regular self-opening die 
head. 

If it is desired that the threads on the two ends of 
the bolt should be in pitch relative to each other, the 
two die heads are set to the required distance by a mas- 
ter screw. Some designs of machines are equipped 
with fine thread adjusting screws for this purpose. A 
lead screw often forms a part of the machine for mov- 
ing the slide which insures the correct pitch of the 
threads. However, when the two die heads are set to 
a perfect pitch, this hardly appears necessary. 

The bolts are held by the square ends in a collet 
chunk which is opened and closed by a hand-operated 
lever. The head end is turned either by a single form- 
ing tool or a roughing tool in the rear and a finishing 
tool in the front post of the cross-slide. 

In some instances, the point and head ends of the 
bolts are first turned in one operation, and threaded 
by a second operation. Another practice is to thread 
the point end direct from the forging. The head end is 
formed to the desired size and shape by the cross-slide 
tools, after which the head end is threaded. This prac- 
tice requires only one handling of the bolts. 


Machining operations 


Where it is the practice to turn the two end enlarge- 
ments of the blank previous to threading, the blank 
is tightened in the chuck, the two turning heads are 
quickly moved by hand feed to about % in. from the 
surface to be turned, the cutter heads are closed, and 
the power feed engaged, turning the point and head ends 
at the same time. The feed is automatically disengaged 
at the right moment by the throw-out device. 

The above practices may be modified by only turning 
the point end in the first operation, the head end being 
turned during the threading operation. However, as 
the point end is the longer operation, both ends may be 
turned in the same time. Therefore, it is under most 
conditions advisable to turn the point end to the thread 
size and the head end about 1/16 in. large to allow 
for the final finishing. After the turning operations, 
the blanks are removed and piled awaiting the thread- 
ing operation. 

Turning the blanks as above described, admits of a 
greater latitude when forging and generally results in 
a more perfect bolt. However, the turning operation 


Fig. 16—A type of machine admitting of modifications for 
the turning of the central section of crown staybolts 


is not considered as absolutely essential in shops making 
a practice of forging the point and head ends to close 
alinement with the bar stock. 

Mention has been previously made of crown staybolts 
made from bar stock of a diameter the full size of the 
threads. The middle section between the two ends is 
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штей to a size slightly smaller than the root of the 
thread. This practice does not appear to be general. 
However, where properly carried out, this practice 
should result in a superior grade of bolt. The relative 
costs compare as follows: The smaller bar stock takes 
two forging operations, the larger only one. With the 
smaller stock, it is desirable to turn the point end ow- 
ing to the difficulty of forging to the correct size for 
the thread. With the larger stock turning the point end 
is not essential. With the smaller stock, turning of the 
middle section is not necessary, however, it is necessary 
with the larger stock. A greater weight of stock is re- 
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Fig. 17—The circle shows how а bar turner тау be modified 
for turning crown staybolts 


quired for bolts made from the larger stock. Bolts 
made from the larger bar stock have the advantage 
that with ordinary care, the threads are perfectly con- 
centric with the reduced section. 

The writer has never had an opportunity to observe 
the actual manufacture of crown staybolts by this 
method, therefore, the description is largely based on 
similar machine operations. 

The purpose of making crown bolts by reducing the 
central section in place of enlarging the point end is 
apparently to obtain a superior product and eliminate 
the one forging operation of enlarging the point end. 
The head end must, from necessity, be upset in a forg- 
ing machine, at which time it would appear advisable 
to enlarge the stock next to the head to admit of turn- 
ing previous to threading to insure a full thread in the 
event of the blank not running true in the machine. 

Special machines for the redvcing turning operation 
have not come to the writer's attention. However, the 
machine shown in Fig. 16 may be modified for this 
purpose by substituting two-bar turners as shown in 
the circle portion of Fig. 17, in place of the two die 
heads. The rear bar turner has backers, or rests in 
front of the cutting tool. These backers rest on the 
unturned bar stock. In operation, this bar turner 
would be located so that the cutting tool may be fed 
into the bar at the inner end of the point end thread. 
After feeding into the bar to the required depth, the 
slide feeds about 1% in., turning a neck of the desired 
size for the middle section of the bolt. The front bar 
turner has backers or rests in the rear of the cutting 
too. These are located over the previously necked sur- 
face, and the backers and cutting tool are closed to 
turn to the same diameter as in the previous turning. 
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The power feed is engaged and the blank turned to the 
head end thread. This method should result in a true 
turned section, even if the blank is irregular. As the 


Finished crown bolts piled in steel shelving 


squared end is held in a collect chuck, the blank should 
run true at the time of the second chucking for thread- 
ing. 

When turning on the good grade of iron or steel com- 
mon for staybolts, the cutting speed can readily ap- 
proach 75 ft. per min., equalling for 1-іп. material, 287 
r.p.m. The feed can be about 1/16 in. per revolution, 
equaling approximately an 18-in. feed per min. For 
a bolt 24 in. between the point and head end threads, the 
actual turning time is approximately 1 min. 20 sec. Or 
when allowing for the handling and changing from the 
back to the front bar turners, the production per ma- 
chine should average from 20 to 25 per hour. During 
this turning operation, the head end can be rough turn- 
ed by a tool in the cross-slide. The threading of the 
two ends would be similar to bolts made from the small- 
er stock. This practice of turning and threading should 
result in a superior bolt at a cost but little in excess of 
the most rapid method of manufacture. Owing to the 
desirability of this method of manufacture, it is worthy 
of careful consideration. 


Feed valve cleaning device 


By Ray Brown 
Apprentice instructor, A. T. & S. F., Pueblo, Cal. 


EED valves, after extensive service, often refuse to 

function properly owing to the parts becoming gum- 

med with oil and dirt. If the valves are cleaned properly 

they will pass over the test rack without any additional 

repairs. The object of the cleaning device shown in the 

illustrations is to wash out the feed valves with a solution 
of hot lye water without dismantling the valves. 

The essential parts of the device consist of two 
reservoirs, a clamping device, two air cylinders and a 
series of cut-off and drain valves. The two reservoirs, 33 
in. long by 14 in. in diameter, are lecated one above the 
other. The lye water for cleaning purposes is stored in 
the lower reservoir. It contains a coil which is used to 
heat the water to the desired temperature. The small air 
gage connected to the reservoir indicates the air pressure 
to which the reducing valve is adjusted. The upper 
reservoir is used as a trap to restore the lye water from 
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the lower tank after passing through the feed valve. 

Six pipe connections are made to these reservoirs. 
Valves for cutting out parts, when necessary, are placed 
in the pipe lines. Valve (1) is placed in the water con- 
nection and is used to refill the reservoir. The opening 
of the steam connection valve (2) admits steam through 
the heating coil. A drain valve is placed at the lower end 
of the heating coil to allow condensation to discharge to 
the atmosphere. The valves (7), (8) and (9) are the 
air connections from the reducing valve to the lower 
reservoir, the lye discharge connection from the lower 
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reservoir to the feed valve and the lye discharge con- 
nection from the feed valve to the upper reservoir. 

Cylinder (3) contains a piston which is made air-tight 
by a packing leather clamped to the piston' follower plate 
and held in contact with the cylinder wall by an expander. 
A spring is provided to return the piston back to the 
release position after the air has been exhausted from the 
cylinder. 

The feed valve clamping arms (4-4) are of the clevis 
design with open ends connecting to the operating lever. 
The piston rod of the cylinder (3) is also connected to 


Three ingenious improvements add to the life and adapta- 
bility of this welding machine 


the lever and arms to move in the same direction. 

The small cylinder (5) which is directly above the 
cylinder (3) is supported by a bracket located just above 
the pipe bracket. This cylinder contains two each of the 
following operating parts: Pistons, leathers, follower's 
plates and release springs. The two arms (6-6) shown 
at each end of the cylinder (5) are connected by pins to 
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the two piston rods. These arms which project down, 
connect with the top part of the feed valve clamping arms 
(4-4). 

The feed valve clamping arms (4-4) are moved to the 
open position by placing the operating valve handle in the 
front position on the quadrant. This position registers 
port 4 in the valve, allowing the air to flow from the 
operating valve to the cylinder (5) into the chamber B 
located between the two pistons in cylinder (5), thus 
moving the pistons outward and compressing the release 
springs. This movement causes the feed valve clamping 
arms (4-4) to move in the same direction (open position) 
by their connection with the piston rods of cylinder (5). 

When the operating valve handle is placed in the center 
position on the quadrant, the port 44 closes, making a 
direct opening from the chamber В to the atmosphere. 
As soon as the pressure in chamber B is reduced suf- 
ficiently, the release springs will expand, moving the pis- 
tons and clamping arms to the closed position. Moving 
the operating valve into the chamber D, in cylinder (3) 
forcing back the piston, compressing the release spring 
and causing the feed valve clamping arms (4-4) to move 
to’ the same direction with the piston rod. This move- 
ment clamps the feed valve to the bracket in position for 
cleaning. 

То clean the valve, first open the valves (7), (8) and 
(9). Valve (7) admits air pressure to the reducing 
valve, shown at the top of the left side of the illustration, 
which is set at 40 Ib. Valve (8) admits the lyc water to 
be forced from the reservoir by the air pressure into the 
feed valve. After the lye water has passed through the 
feed valve, the valve (9) allows the water to flow to the 
upper reservoir where it is stored for further use. After 
the valve has been cleaned, the valves (8 and 9) are 
closed and valve (10) and drain valve (11) are opened. 
Valve (10) admits water pressure which rinses out the 
feed valve. 

After the feed valve has been rinsed sufficiently, valve 
(10) is closed and valve (12) opened, which admits air 
pressure to flow through the feed valve to the atmos- 
phere, carrying with it any moisture that may have re- 
mained in the feed valve. 


РовтАвіЕ Егествіс Toors.—Portable electrical drills, grinders 
and buffers are illustrated in catalogue No. 22 issued by the 
Cincinnati Electrical Tool Company, Cincinnati, Ohio. 


Spot WzLpERs.— The Type SG spot welder is described in 
Bulletin No. 58 issued by the Gibb Welding Machines Company, 
Bay City, Mich. 


MACHINE Toors.—The J. С. Blount Company, Everett, Mass., 
describes in catalogue No. 23 its complete line of belt and motor 
driven grinders, lathes and polishing machinery. 


Curtinc Toors.—Catalogue Е. of the National Tool Com- 
pany, Cleveland, Ohio, lists gear and milling cutters, hobs, gear 
shaper cutters and special tools. 


Tue RarLway AND Locomotive Historical Society, which has 
recently issued Bulletin No. 15, from its new headquarters at 
the Baker Library, Harvard Business School, Boston, Mass., 
announces that the Society's room at that location is now com- 
pleted, and is open for visitors. The room is already decorated 
with 200 framed pictures of historic locomotives and other early 
railroad data, and all railroad men and others interested in these 
things are invited to visit the room. The principal article in 
the present bulletin is one by Charles E. Fisher, president of 
the Society, on locomotive building at Taunton, Mass.; with a 
portrait of William Mason, one of the great locomotive de- 
signers of America. For fifty years Mason and his neighbor, 
The Taunton Locomotive Works, were leading builders, the 
two concerns supplying engines to prominent roads all over the 
country. 
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Filling the grease holes of 
floating bushings 


By J. G. Atkin 
Road foreman, M-K-T, Bellmead shops, Waco, Texas 


HE circumference of a floating bushing contains a 
series of small holes through which the hard grease 
feeds for lubrication. Before applying the bushing, these 
holes must be filled with grease in order to provide an in- 
itial lubricant when the locomotive first gets into service. 
The work is usually done by hand, which requires from 
15 to 20 min. per bushing. With the device shown in the 
illustration the holes can be filled with grease in from 5 to 
10 sec., depending on the size of the bushing. ; : 
The principal part of the machine is an 8-іп. air 
cylinder with a 12-in. piston travel. This cylinder 1s at- 


This machine will fill the grease holes in floating bushings 
in from 5 to 10 seconds 


tached to a steel plate, 114 in. thick, 8 in. wide and 5 ft. 
long. This support may either be attached to the back 
of a work bench or on the wall, wherever it will be most 
convenient. 

The mandrels are made of soft steel and counterbored 
for lightness. They are from 1⁄4 in. to ¥% in. smaller 
than the bushings and with sufficent taper to form a ball 
shaped bottom, which forces the grease through the holes 
in the bushings. The mandrels are fastened to the end 
of the piston rod. Two cut-out cocks are provided for 
the control and release of the air. The use of a little 
machine oil on the mandrels and inside of the floating 
bushing will prevent the grease from adhering to the 
mandrel. 


Werning AND CurTING EQuiPMENT.— Portable and stationary 
plants for oxy-acetylene welding and cutting, lead welding, 
brazing, soldering and decarbonizing are listed in catalogue No. 
28 issued by the Torchweld Equipment Company, 224 North 
Carpenter Street, Chicago, Ill. 
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A good one for the blacksmith 


HE Denver shops of the Denver & Salt Lake are not 
large, but the foremen and men are proud of the 
clean and orderly condition in which the shops are kept 
There is no dirt and scrap lying around for men to fall 
over and be injured. 
As part of the clean-up policy, the blacksmith foreman 
had tool racks made and distributed at advantageous 
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A cleverly arranged rack for holding the blacksmith’s tools 


points about the blacksmith shop. The racks are made 
of two l-in. by 6-in. steel bars, 6 ft. high and 6 ft. apart 
with a rectangular-shaped bar 18 in. between sides form- 
ing the top member. Welded onto the outside of this 
bar at intervals of 6 in., are hooks 3 in. long on which are 
hung the blacksmith’s tools. About 12 in. below the 
upper bar is a smaller bar with the same arrangement 
except that the hooks are spaced alternately with those 
above so that the blacksmith may reach between the tools 
which are suspended from the top rack. 

The upright bars of the rack are fixed firmly in the 
floor to support the great weight of the tools. By this 
method the right tool for a certain job is quickly obtain- 
able instead of the blacksmith having to look through a 
pile of tools on the floor. 


The “Thomas Jefferson"—1836—Exhibited at the Baltimore 
& Ohio's centenary exhibition and pageant, September 
24 to October 12, 1927 
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Testing air brakes—A question 


To THE EDITOR: 

You have a freight train consisting of 80 cars. The 
ground test of the air brakes checks O. K. No leaks 
are found in the train line. A locomotive equipped 
with a cross compound compressor is coupled to the 
train but the engineman cannot get the required pres- 
sure. The brakes keep applying and releasing. Finally, 
the pressure automatically adjusts itself to 70 lb. What 
is the trouble? 


W. A. BURNHAM 
! 


Who pays for removing con- 
demned car wheels? 


McKees Rocks, Pa. 
To THE EDITOR: 


The A. R. A. book of interchange rules, effective 
January 1, 1928, contains on page 111, Rule 98, under 
which is interpretation No. 6 reading as follows: 

“Where the car owner removes a scrap axle on 
authority of a defect card, the charge shall be confined 
to the difference in value between the new or second- 
hand axle applied and the scrap axle removed, including 
wheels condemned by the remount gage, per Rule 82, 
except where the mate wheel is condemned on account 
of owner’s defect, in which case the owner shall assume 
the expense of renewal of both wheels. Rule 65 also 
applies.” 

Does the above statement which reads “Тһе owner 
shall assume Һе expense of renewal of both wheels” 
mean that the owner shall not charge for labor and does 
the above also mean that against the axle shall be 
charged journal bearings, box bolts and dust guards? 

WILLIAM S. ELDER 


Now do we all agree? 


Omaua, NEB., 
To THE EDITOR: 


The article, Mechanical Drawing and Apprentice 
Training, by Warren Ichler, in your January number 
was very astonishing. The fact that the teaching of 
mechanical drawing as such, has no place in an appren- 
tice training course, seems so self evident as to be beyond 
the necessity for discussion. Is it possible that ap- 
prentice instructors have become confused as to the 
purpose of the use of drawing instruments and the un- 
derstanding of geometrical and projection problems in 
connection with apprentice training, and have drifted 
away from the real purpose of this work into an attempt 
to teach mechanical drawing? 

The fundamental purpose of apprentice training is 
to make craftsmen, not draftsmen. An analysis of the 
requirements of apprentice training develops the fact 


that apprentices should be taught how to read a shop 
blueprint, how to make shop sketches, and to lay out 
their work, on one side; on the other side, they should 
be taught such simple figuring as is required to solve 
shop problems. Following which, they should be thor- 
oughly instructed in the technic of the particular craft 
they are learning. 

Apprentices can be taught to read all ordinary shop 
blueprints by direct instruction. Following their train- 
ing in the reading of shop blueprints they can then be 
taught how to read shop sketches, and how to make such 
sketches. There is no need for drawing instruments or 
any instruction in the use of such instruments during 
this period of their training. 

Every mechanic should know how to lay out his work. 
Every graduate apprentice should have sufficient train- 
ing so that he can do any layout work required in his 
craft. This is fundamental in such trades as boiler mak- 
ing, and sheet metal work ; but a blacksmith may be called 
upon for dies and forms which require layout knowl- 
edge. An upholsterer has to cut patterns for his ma- 
terial. A mechanic must know how to lay out shoes and 
wedges. In fact, every trade requires a knowledge of 
layout work if the craftsman is to be considered a 
master of his trade. 

One method, and perhaps the most practical one, of 
teaching an apprentice the principles of laying out work, 
is to furnish him with a set of drawing instruments and 
teach him the principles of geometrical drawing and 
projection drawing. His projection drawing training 
includes the study of sections, intersections, and the de- 
velopment of surfaces. These fundamentals mastered, 
the apprentice can solve any theoretical layout problem 
presented to him. His practical shop training teaches 
him the allowances, tolerances, etc., required to make 
practical layouts. If an apprentice can lay out a prob- 
lem on his drawing board quickly and accurately, this 
training combined with his shop experience should allow 
him to lay out a similar problem quickly and accurately 
on a boiler plate, or a piece of sheet metal, or cloth, or 
any other material which he must work with. 

It is a fact that the use of drawing instruments gives 
training in hand and eye coordination that is well worth 
while to a mechanic, but this is simply a by-product of 
the layout training. It is also true that the layout train- 
ing may develop latent drafting ability in particular 
boys, but this also is a by-product. 

The desirable end to be accomplished is to teach*ap- 
prentices how to lay out work. This is the fundamental 
that should be kept in mind in working out teaching 
methods to accomplish the proper purposes. It so hap- 
pens that many of the fundamentals which must be 
taught apprentices to enable them to do layout work 
properly, are fundamentals of mechanical drawing. It 
may be that this fact accounts for some apprentice in- 
structors getting off the track and into the teaching of 
mechanical drawing as an end rather than a by-product 
of their instruction service. 


D. C. BUELL, 


Director, Railway Educational Bureau 
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Milling machines with dual feed control 


that simplify control and facilitate operation 

has been brought out by the Brown & Sharpe 
Manufacturing Company, Providence, R. I. The line 
is designated as the Standard and includes Nos. 2-A 
and 3-A universal and Nos, 2-B and 3-B plain machines. 
Features intended to facilitate operation include a 
single lever for speed changes (in two series) ; and a 


NEW line of milling machines with features 


The feed changes are made by rotating the lever at the 
front or at the rear of the table 


single lever for speed changes (in two series), and a 
positions, front and rear of the table. Direct reading 
dials indicate the rate of feed and speed engaged. 
Power fast travel is provided in all directions, this 
being gear driven through a safety clutch. Directional 
feed engagement levers for all feeds are provided at 
the front and rear of the table. The knee is arranged 
for clamping from the front or rear of the table. 


The dual feed control permits the operator to make 
feed changes from either the front of the machine in 


Rear view of Brown 6 Sharpe No. 2A Miller designed to 
simplify control and facilitate operation 


the normal operating position, or at the rear of the 
table, for face milling, boring, etc. Changes are made 
by the simple rotation of a single lever, and the feed in 
use is shown on a direct reading dial directly above 
either control lever. Only the feed in use is shown, 
which is a convenience not only for the operator, but 
also for the foreman, who can see at a glance if suit- 
able feeds are being used for the work in process. 
All controlling levers are always thrown in the direction 
of the movement of the table, which further simplifies 
the operation of the machines. 

One revolution in either direction of a single lever 
on the left side of the machine gives a change of spindle 
speed. А direct reading dial above the lever indi- 
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cates the speed for which the machine is set. Two 
series of speeds are available, the change from one to 
the other being made by shifting the back gear lever. 
Spindle reverse is controlled by a small handle just 
below the speed change lever. 

Oiling of the machine is by a simplified system. All 
units in the column and driving clutch are automatic- 
ally supplied with filtered oil, and a gage is provided to 
indicate whether the pump is working. The inside of 
the column is coated with a special enamel to prevent 
grit in the casting from getting into the lubricating 
system, while the complete inclosure of the column 
mechanism prevents the entrance of foreign matter. 
The knee mechanisms are lubricated by a pump which 
automatically forces oil to all moving parts. The en- 
tire saddle mechanism and table bearings are oiled 
from a single well conspicuously placed at the front. 

The cutter coolant system is designed to provide 
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either a flood supply or a thin stream. In either case, 
it is delivered at low pressure and the pump arrange- 
ment is simple and requires little attention. The pump 
is always immersed and stops when the spindle stops. 

The machines are of rugged construction, and all 
assemblies are of unit construction. They are equipped 
with a double overarm and the standardized spindle 
end and are adapted for motor drive. Sliding gear 
feed and speed transmissions, an all-gear drive, with 
heat treated alloy steel gears, and anti-friction bearings 
from the driving pulley to the spindle, as well as in 
the feed and power fast travel mechanisms, are other 
features. The spindle runs in phosphor bronze bear- 
ings. Power is transmitted through a dry type multiple 
disc clutch, which is self-compensating for wear. The 
elevating screw is of one-piece construction, completely 
inclosed, which is said to provide unusual accuracy in 
vertical adjustments. 


Combination cutting and welding torch 


street, Baltimore, Md., has recently developed 

a light weight torch which cuts or welds by the 
interchange of tips. It is made to operate with either 
oxygen or acetylene, oxygen and hydrogen or other 
gases. 

This torch, designated as the Milburn Type RI, has 
all the salient features of the Milburn combination 
cutting and welding torch, Type NI. The Type RI 
torch is extremely light in weight for the wide range 
of work it performs, weighing only 40 ounces. This 
weight is advantageous to the operator for continuous 
work. The torch welds the lightest or heaviest metals 
and cuts up to 12 in. in thickness. 

The torch has only two gas tubes, made of stainless 
steel, instead of three tubes. The high pressure cut- 
ting oxygen thumb button remains fixed in either the 
open or closed position without sustained pressure 


Ts Alexander Milburn Company, 1428 West 


from the thumb. The forged bronze torch head and 
valves have a tensile strength of 60,000 Ib. per sq. in. 
All of the valves are readily accessible. The super- 
mixing of gases results in a neutral, uniform flame as 
well as in the elimination of flashbacks. 


The Milburn light weight combination cutting and welding 
torch 


Oliver tilting arbor miter saw 


the motor is built directly on the saw arbor, 

there has been a demand for a circular sawing 
machine in which the working top of the machine will 
remain horizontal, but the saw arbor will tilt to any 
desired angle up to 45 deg. to enable the operator 
either to rip, cross cut, miter, or dado, at any angle as 
well as at the square, while the work remains perfectly 
flat on the horizontal table. The tilting arbor miter 
saw, shown in the illustration, has been produced by the 
Oliver Machinery Company, Grand Rapids, Mich., to 
meet this demand. 

The machine will operate saws up to 18 in. in diam- 
eter. An 18-in. saw will project through the table 434 in. 
The standard machine will rip work up to 30 in. in 
width and do any practicable miter or dado work, 
either in the square or in the angular position up to 
45 deg. 

The one piece cored casting base measures 33 in. by 
39 in. at the floor line, with a built-in dust chute term- 
inating in a 6-in. round hole for easy connection to 
the blower system. А hinged door at the rear of the 


eu the advent of built-in motor drives wherein 


base gives convenient access to all working parts of 
the machine, without the necessity of removing the 
table. 

Either a plain table, or a universal table with a roll- 
ing section, can be furnished. The plain table is 4 
in. long and 40 in. wide in the main portion, with an 
18-in. extension arranged so that it can be mounted 
either on the right or the left side of the table, giving 
a total of 58 in. of table width. The extension plate 
extends to the front edge of the table, providing a sub- 
stantial increase of the working top of the machine. 
A graduated scale on the top indicates any width of 
ripping up to 30 in. The plain table has a metal re- 
movable throat piece which can be replaced with a 
wooden throat piece for dado work. The table is 
machined on all four edges, affording convenience in 
mounting forms, jigs, or extensions. Accurate longi- 
tudinal slots on either side of the saw are provided for 
the universal miter gages. The two slideways are 1 
in. wide, 3-16 in. deep, 44 in. long with steel fill-in 
strips provided when the universal gages are not used. 
The saw rolls on ball bearing ways provided with a 
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vertical adjustment for alinement and wear. The roll- 


ing table may be moved 4 in. from the saw, permitting 
The rolling 


the use of dado saws and special heads. 


Oliver No. 88 tilting arbor miter saw equipped with a 
universal table 


table permits doing accurate cross cutting, mitering and 
grooving up to 36 in. wide. 

The motor-on-arbor consists of a 5-hp., 2 or 3-phase, 
60-cycle, 220 or 440-volt ball bearing shaftless motor 
mounted directly on the saw arbor. The tilting of the 
saw arbor and motor unit is performed by a large 
hand wheel directly in front of the operator. The 
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angle is indicated by a segment and pointer. Push but- 
ton operated motor control is furnished and mounted 
on the front plate of the machine. 

The saw arbor is of high carbon ground steel fitted 
with the rotor of the motor as a unit. It is regularly 
furnished 1 in. in diameter where the saw is applied, 
but can be made to suit other desired sizes. A dado 
sleeve with filling collars enables the saw to carry dados 
up to 4 in. 

At the outer end of the saw dust chamber, a suitable 
plate with a 6-in. protruding blower pipe connection 
is provided. This adapter plate can be easily removed, 
preventing any possibility of the saw dust and chips 
clogging in case there is no exhaust system. 

A universal ripping fence may be used on either 
side of the saw, or secured at any angle not in line 
with the saw and on either the stationary or sliding 
table. It has a quick adjustment of 12-in. without 
changing the locating pins to the next set of holes. 
A micrometer device is supplied which will adjust the 
fence to and from the saw for fine and extremely ac- 
curate adjustments. It may be tilted to an angle of 
45 deg. and it has a parallel adjustment whereby it 
may be set 9-in. to or from the operator. A metal 
block is provided for attachment to the fence to serve 
as a stop and give clearance when cross cutting. 

A miter cut-off gage is supplied for use on the sliding 
table and has a capacity for cutting any angle from 
30 to 135 deg. It is used when cutting off very wide 
stock. It has an auxiliary rod and stop which adjusts 
in grooves in the face of fence for cutting to various 
lengths. Two stop rods, one 18 in. and one 36 in. long 
are supplied. 


Turret lathe designed for bar and chuck work 


tember of its 2L turret lathe, the Gisholt Ma- 
chine Company, Madison, Wis. placed on the 
market a smaller machine of the same general design 
called the 1L, for bar work up to 274 in. and chucking 
work up to 12 in. 
The headstock is of rectangular box design with the 


| NOLLOWING the announcement made in Sep- 


walls carried well up above the spindle bearings. The 
center distances of the drive shaft, the intermediate 
shaft and the spindle are determined by jig bored 
holes in the solid metal of the walls. The headstock 
cover is a flat plate carrying only the operating levers. 
The spindle bearings are of the same adjustable taper 
design as on other Gisholt turret lathes, except that 


The Gisholt 1L turret lathe designed to handle bar work up to 2% in. and chucking work up to 12 in. 
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tapered roller bearings have been substituted for anti- 
friction metal. The headstock drive shaft, intermediate 
shaft and reverse shaft are also carried on tapered 
roller bearings. 

The single drive pulley runs at 600 r.p.m., affording 
a high speed initial drive and a wide gear ratio through 
the hardened steel headstock gearing to the spindle. 
Twelve spindle speeds ranging from 20 to 486 r.p.m. 
are provided through sliding gears and the positive 
jaw clutches mounted on splined shafts. The spindle 
control lever located just back of the spindle nose 
convenient to the operator’s hand, operates a multiple 
disc clutch on the drive shaft for starting or reversing 
the spindle and when placed in neutral, engages a brake 
which instantly stops the spindles. The multiple disc 
clutch is made of saw steel and phosphor bronze 
plates running in oil, but when necessary, can be ad- 
justed without opening the headstock. 

From the headstock to the final drive of the car- 
riages all power shafts are mounted on ball bearings. 
The upper of the two shafts along the front of the 
bed rotates at the proper speed for feeding the aprons, 
while the lower shaft rotates at a higher speed for the 
rapid traverse. 

The full universal, full swing, two carriage prin- 
ciple common to the larger Gisholt turret lathes has 
been employed in the design. A fixed center turret is 
standard equipment and a cross feeding turret is op- 
tional. Eight independent reversible feeds are incor- 
porated in each apron, with another complete range 
of eight feeds, each slightly coarser, available through 
a lever at the headstock end. 

Longitudinal rapid traverses are provided for both 
carriages, with automatic stops at the extremes of 
travel. Rapid traverse is also provided for the in and 
out movement of the square turret tool post on the 
cross slide. By virtue of the many ball bearings used, 
the feed gears in the apron are speeded up for rapid 
traverse and no separate traverse mechanism at the 
back of the bed or elsewhere is required, except for 
the lower drive shaft. This construction permits not 
only rapid traverse to the side carriage, but also rapid 
traverse to the cross slide, both of which are desirable 
on a side carriage turret lathe, especially when used 
on small work where the operating time is a large per- 
centage of the total floor to floor time. 

Engagement of the traverses is made through ser- 
rated tooth clutches of hardened steel. A low power 
friction of non-wearing construction is carried on the 
traverse drive shaft to cushion the traverse action and 
to serve as a safety. The two carriages may collide 
in traversing or be run against a dead stop without 
danger of breakage. 

The square turret on the cross slide automatically 
indexes one quarter turn as the clamping lever is re- 
leased. The hollow hexagon turret is of thick section 
and is clamped to its base by a double bevel steel 
clamping ring operated by a powerful compound tog- 
gle. A tapered index pin seating in hardened bushings 
locates the turret holes central with the spindle, but 
the strain of the cut is entirely taken by the bevel clamp 
ring. Automatic trips are provided for the longitud- 
inal feeds of both carriages and for the cross move- 
ment of both the square turret and the cross feeding 
turret. 

The ways of the bed are covered with hardened 
steel plates securely attached with heat treated alloy 
steel taper head screws and ground in place. Each 
movement of the rapid traverse lever, whether forward 
or back, feeds a small amount of oil by pressure from 
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a plunger in the apron through the under side of the 
carriage to the ways. Dirt and chips are excluded by 
the felt and brass wipers, so that the carriages ride 
on a film of clean oil at all times. 

The headstock gearing and clutches run in a bath 
of oil, a part of which is collected in a splash box, 
strained and carried to the spindle bearings. The feed 
train and traverse drive are lubricated with fresh oil 
from a Madison-Kipp automatic lubricator, so that 
remote bearings which might otherwise be neglected, 
are assured of a constant supply of oil. Each apron 
contains its own oil reservoir from which its gears are 
constantly lubricated by the splash system. 

For electric drive, the motor may be mounted 
either on the headstock or on a special back plate 
and connected by Allis-Chalmers Texrope, flat belt or 
silent chain. A 1,200 r.p.m. motor of from 3 to 7% 
hp., depending on the work, is recommended. 

For bar work, an improved power operated bar feed 
is provided consisting of a screw driven carrier cou- 
pled by a flat cone friction clutch to the headstock 
power. An automatic chuck with a master collet and 
size pads is operated by the same lever as the bar 
feed. A 12-in, three jaw universal chuck is standard 
equipment for chucking work, but air chucks or 
wrenchless chucks may be supplied. А taper attach- 
ment, leadscrew thread chasing attachment and a com- 
plete line of bar and chucking tools are accessory 
equipment. 

The maximum swing is 17 in. over the ways, 14 in. 
over the side carriage and the maximum distance from 
the face of the hexagon turret to the end of the spindle 
nose is 45 in. 


Attachment for grinding twist 
drills 


HE illustration shows a twist drill grinding at- 
tachment which has been added to the line of The 
Standard Electrical Tool Company, Cincinnati, Ohio. 
The device is shown attached to an electrico bench 


An attachment for grinding twist drills from М in. to 1% in. 
in diameter 


grinder with wheels 10 in. in diameter, which gives it 
the advantage of two distinct machines. in one. The 
attachment is easily interchanged with the regular tool 
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grinding rest and can be quickly mounted in place. 

The device greatly facilitates the grinding of twist 
drills and enables the operator to do the work more 
rapidly and accurately than by hand. When it is used, 
gages are not required, as it is equipped with a gradu- 
ated micrometer screw, the adjustment of which makes 
the lip lengths identical. 
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A medium grade grinding wheel of 60 grit should 
be used, and should be kept well dressed so as to have 
a straight surface. The attachment is used for grind- 
ing either straight or taper shank twist drills ranging 
in size from % in. to 1% in. in diameter and can be 
furnished for any standard grinder with wheels up to 
12 in. in diameter. 


A single-operator welder delivers 300 amperes 


300 


amp., one hour, 50 deg. C. temperature rise is 
announced by the General Electric Company, 
Schenectady, N. Y., as the latest addition to its stand- 


ard line of welding equipment. 


\ SINGLE-OPERATOR welder rated at 


This machine includes 


: The field control in the generator of the General Electric 
WD-300-A arc welder has been eliminated 
a four-bearing, ball-bearing, motor-generator set with a 


flexible coupling. 
With this equipment, a rapid and simple interchange 


of motors may be made by the user. As a result, in- 
spection, maintenance, renewals and changes caused by 
changes in the supply circuit can be simplified. 

The driving motor is a 15-hp., 40-deg. C., continuous- 
rated unit. This conforms with the recent ruling of 
the National Electric Manufacturers Association. The 
generator is so designed that the field control is unnec- 
essary and is eliminated. The generator panel includes 
an ammeter and a volt-meter, but not the customary 
field rheostat. The meters used have a metal front 
except for the glass over the scale, thus minimizing the 
possibility of breakage. 

The motor starters for the 60, 50 and 25-cycle motors 
are of the enclosed magnetic type, while those for the 
25-cycle motors are enclosed resistor starters. The 
direct-current motors use a simple resistance starter 
with a line switch. Starting current is maintained in 
each case well within N.E.L.A. requirements. 


The generator is designed to permit belt, motor or 
engine drive, and will be designed for either stationary 
or portable use. It can be used as both a manufac- 
turing and a repair tool, for service in foundries, loco- 
motive and car shops, shipyards, marine repair yards, 
tank shops, general machine shops and in any other field 
where iron or steel is used. It bears the General Electric 
designation WD-300-A. 


Stay- Tite car lock 


ing, Atlanta, Ga. has recently placed on the market 
a freight car door lock known as the Stay-Tite 
car lock designed to prevent damage to car doors due to 
forcing the door open when it has jammed, to prevent 
distortion of the door in service and to hold the door 
securely against the door frame when it is closed. 
These locks may also be utilized to convert vent cars 
to general merchandise cars by locking the doors in a 
closed position. On such cars, two Stay-Tite locks are 
used on each door so that the doors may be locked in 
either the open or closed position, as desired. The 
Stay-Tite lock, as illustrated and described here, is 
Separate from an automatic theft proof lock, which 
may be furnished as extra optional equipment. 
The operation of the Stay-Tite lock is as follows: 
The lever arm, indicated by the number 6, supplies 
the motive power for opening or closing the door. 
This lever arm is attached to what amounts to a cir- 
cular jacking apparatus. To close the door, lever arm 
6 is pulled downward in the direction indicated by ar- 
row B until it is in the position shown. The swinging 
latch 7 drops down and holds the door in the closed 
position. 
To open the door, the lever arm 6 is pulled upward 


, | “НЕ Automatic Car Lock Company, Candler Build- 


in the direction indicated by arrow A, the circular 
jacking apparatus exerting a powerful leverage which 
forces the door open. In cases where tonnage is loaded 


The operation of the Stay-Tite car door lock is explained 
by this illustration 
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against the door, after removal of the tonnage it is 
claimed that the door will open easily. 

Note the came shown in the illustration by the num- 
bers 1, 2, 3 and 4 at top and bottom of the door, take 
up by friction the force of the door as it is driven shut. 
The result is that they pull the door tightly against its 
landing, and check its closing sufficiently to prevent 
damage being done to the end came, 7 and 2, which 
hold the door closed against its landing at that point. 
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The top and bottom cams (3 and 4), together with 
the two braces across the center of the door, prevent 
the door from bulging and being forced off its tracks. 
The Stay-Tite car lock is manufactured for both single 
and double walled cars, the illustration shown being 
an installation on a double walled car. It is so de- 
signed that it is interchangeable for right and left 
hand sides of the doors, no additional parts being 
needed to make the change. 


Firth Sterling Circle C steel 


Penna., has recently anounced a new type of high 

speed steel known as Circle C steel. This steel was 
developed in an effort to produce a material with a con- 
siderably greater cutting capacity than standard high 
speed steels. Manganese steel has always presented 
a difficult problem as far as machinability is concerned 
and certain tests were conducted by the manufacturers 
of Circle C to determine its action on this material. 
The following is an abstract of a report of these tests 
furnished by the Firth Sterling Steel Company: 

The test bars used were 3 in. in diameter rolled man- 
ganese steel with a content of about 12 per cent man- 
ganese, 1.20 per cent carbon. Using a test bar that 
was supposedly unmachinable, the accustomed "'break- 
down” process was not attempted. Instead, all effort 
was directed to prevent tool failure. The test had for 
its object simply the practical purpose of demonstrat- 
ing that manganese steel can be machined on a соп: 
mercial basis. Commercial machining of manganese 
steel was held to imply that the tool must remove metal 
at a rate commensurable with the grinding process for 
at least two hours between grindings of the tool, so 
that a workman supplied with four such tools could do 
a day’s work with no time lost for regrinding. 

The tests were carried on under circumstances that 
would obtain in almost any ordinary machine shop. 
The lathe used was а 24in. back-geared, cone pulley 
belt driven and gear feed machine in fair condition. 
The lathe tools were forged from 7$-in. by 1%-in. 
Circle C steel. In form these tools were similar to 
those used on heavy duty work and in many cutting 
tests with a front and side clearance of between six 
and eight degrees, a top back rake or clearance of 
eight degrees and a top side rake or angle of 14 deg. 
The nose had a radius of 7/16-in. (half the width of 
the tool). The cutting edge was on the center line 
of the work. 

During the progress of the tests, cutting speeds 
ranging from 7% to 28 feet per minute were tried. 
It was found that the range from 714 to 15 feet pec 
minute gave the best results. When suitable cutting 
speeds were established various depths of cuts and 
feeds were tried. Within the speed range mentioned 
above the tools stood up satisfactorily on feeds rang- 
ing from 1-60 in. to 1-50 in., taking cuts from 1-16 in. 
to 5-32 in. 

The chip formed was a very tight and compactly 
curled ribbon in color deep dark blue or the brownish 
gunmetal peculiar to manganese steel. This chip was 
oily smooth on the under side and would break only 
when it became entangled. Five to ten minutes before 
the tool was ready to be taken out for regrinding, the 
chip would begin to straighten out into a long wavy 
ribbon which, under an electric light, would show a 
dull red color three or four inches coming from the 
cut. 


T* Firth Sterling Steel Company, McKeesport, 


At no time during the test were the tools allowed to 
fail completely. At the first sign of failure they were 
removed and reground to carry on with further tests. 
When this stage of failure was reached the cutting 
edge was slightly rounded and at a small spot a con- 
centrated erosion and discoloration were evident. 

The great pressure against the cutting edge sug- 
gested that the work might push the tool away cn fine 
cuts. To determine this point, the tool was set to take 
a cut 1-64 in. deep which it would hold accurately 
and without difficulty across the entire length of the 
test bar, indicating that manganese steel can be ma- 
chined to close size limits. 

Considerable attention was given to the heat treat- 
ment of the tools. While the treatment of Circle C 
steel does not differ radically in procedure from that of 
other high speed steels, it does require a definite in- 
crease in the heats used. All the tools tried made bet- 
ter records on the second and third grinds than on the 
first, from which it was deduced that the high qunech- 
ing heat required had a tendency to lessen the hard- 
ness on the surface of the steel, 

In general, it was observed that for best results the 
work must be firmly chucked, the tool well supported 
with very little overhang and the machine should be 
rugged. Chattering caused a considerable decrease in 
the life of the tool. All test were run dry. 

Summarizing the results, with tools made of the steel 
under test, manganese steel can be commercially ma- 
chined using cutting speeds from 71⁄4 to 15 feet per 
minute with depths of cuts up to 5-32 in. and feeds of 
1-60 in. to 1-50 in. Within the range of combinations 
of these variables the time of cut between grindings of 
the tool runs from one to nine hours. 

Similar results have been secured in machining man- 
ganese steel castings, some of them being scrap cast- 
ings containing sand inclusions and other defects that 
put the cutting tool to an exertmely hard test. Fur- 
ther tests now in progress give evidence of equally 
satisfactory performances on drilling and other ma- 
chining operations. Such work would include machin- 
ing billets, car wheels, heat treated steels (including 
the alloy automobile steels in the heat treated forms), 
phosphor-bronze gears and other products which re- 
quire that the tool cut closely to size under severe con- 
ditions. 


ErEcrRIC Toors.—Catalogue No. 14 issued by the Black & 
Decker Manufacturing Company, Towson, Md., contains illus- 
trations and descriptions of portable electric drills and stands, 
bench and pedestal grinders, twist drill grinders, portable tap- 
pers, valve refacers, etc. 


STANLEY Toors.—Rules, planes, plumbs and levels, squares, 
gages, etc, comprise the Stanley line of carpenters’ and me- 
chanics’ tools, for which complete specifications, prices, etc., 
are given in catalogue No. 34 issued by the Stanley Works, New 
Britain, Conn. 
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Friction tapper for high speed 
drill presses 


HE patented friction tapper, illustrated, has been 

designed for the high speed sensitive drilling 
machines manufactured by the Fosdick Machine Tool 
Company, Cincinnati, Ohio, and can be applied to the 
lower end of the spindle sleeves. 

By using this tapping mechanism it is possible to tap 
to the bottom of holes without danger of tap break- 
age, consequently the bottom of the holes can be of 
various depths. The tap responds instantly at whatever 


A sectional view of the Fosdick friction tapper 


speed the machine is running. The forward and re- 
verse mechanism consists of two sensitive, yet power- 
ful, self-adjusting multiple disc frictions running in 
oil. Downward pressure on the feed lever drives the 
tap forward, while the upward pressure .reverses the 
tap for backing out. The adjustable depth stop on the 
spindle sleeve is especially suited for accurate depth 
tapping. The tapper automatically releases at the de- 
sired depth. Ball bearings are used on all revolving 
parts. 

_The tappers are made in three sizes. The smallest 
size has a capacity of 3-16 in. at 3,000 r.p.m., the 
next size has a capacity of 5-16 in. at 1,500 r.p.m., 
and the largest is of 14 in. capacity, at 500 r.p.m. 


Cleco pneumatic chipping 
hammer 


"ГНЕ Cleveland Pneumatic Tool Company, Cleve- 
land, Ohio, has placed on the market a chipping 
hammer which has included in it a new method of 
air circulation and control that permits of exceedingly 
high speed without short stroking or sacrificing any of the 
Power or easy holding qualities of the hammer. The 
hammer is air balanced and each of its moving parts is so 
Synchronized as to eliminate any vibration or recoil. 
The throttle valve is the two-stage type, which grad- 
uates the air supply and regulates the force of the blow. 
The valve is the ball type and has a graduating apron 
at the front so tapered as to allow the air to pass into 
the hammer gradually. As the thumb latch is further 
depressed the movement of the piston is gradually ac- 


RAILWAY MECHANICAL ENGINEER 


177 


celerated until the maximum speed and power of blow 
is reached, thus eliminating all recoil or vibration in 
action. No air vent port is required in the throttle 
valve and therefore, no air is lost at this point. 

The cylinder at its forward end is reinforced by 2 
tapered retaining wall. The piston is tapered corres- 
pondingly which is intended to eliminate cylinder 
breakage at this point. The piston has an unusually 
liberal bearing surface which makes for steadiness in 
action, eliminating any lateral motion to cause undue 
wear of the cylinder bore. 

The main valve is the spool type. It is reinforced at 
the lower end and has a liberal bearing surface. The 
valve, valve block and cylinder have liberal bearing 
surfaces which are hardened, ground and honed to a 
glass-like finish. 

The alloy steel drop-forged handle is made in two 
types with a clamp bolt lock or ratchet lock, as prefer- 
red. Two styles of handdles are furnished—open or en- 
closed with an outside latch. 


Еоов-Томер WHISTLES and handsomely furnished steam- 
heated cabs, says the Chicago Daily News, are features of giant 


new locomotives. “Being used to anything, we don’t object to 


the four-toned whistle, but romance flies with the high toned 
cab, In addition to a time-table, the railroads may have to issue 
a musical program for their new key-bugle locomotives, of 


course, subject to change without notice.”—Railway Age. 
ж ж ж ж 


Tubes used іп the vertical boiler of the John Steven’s ех- 
perimental locomotive built by him in 1825—This 
relic of the early days of the steam locomo- 
tive is preserved in the National 
Museum, Washington, D. C. 


News of the Mont. 


THE ENcINEHOUSE, the master mechanic’s office and other 
buildings of the Baltimore & Ohio at Connellsville, Ра., were 
destroyed by fire on February 2; estimated loss, including 
damage to 26 locomotives, $100,000. 


APPLICATIONS FOR APPOINTMENTS to research graduate assis- 
tantships are now being received by the director of the Engi- 
neering Experiment Station, Dean М. S. Ketchum, University 
of Illinois, Urbana, Ill. These assistantships, for each of which 
there is an annual stipend of $600 and freedom from all fees 
except the matriculation and diploma fees, are open to gradu- 
ates of approved American and foreign universities and techni- 
cal schools who are-prepared to undertake study in engineer- 
ing physics, or applied chemistry. Appointments to these as- 
sistantships must be accepted for two consecutive collegiate 
years of 10 months each, at the expiration of which period, 
if all requirements have been met, the degree of Master of 
Science is conferred. 


THE CANADIAN Rattway Crus (С. R. Crook, secretary, 129 
Charron street, Montreal) announces that the club offers a 
prize for the best paper on employee education, competition 
being open to “all members of the club and employees of any 
transportation company in Canada holding position under that 
of general foreman, or chief clerk.” Competitors are expected 
to write on the value of education to the employee and to 
the employer and in general, how such a scheme of education 
can be carried out to the best advantage. Papers should not 
be over 4,000 words in length. The writer’s name must be 
sent in on a slip separate from the paper itself and the essay 
must be in the hands of the secretary not later than May 1. 
The winning paper is to be read by the author at a regular 
meeting of the club. The prize is a course in the Interna- 
tional Correspondence School, Scranton, Pa., or, at the option 
of the recipient, the sum of $45 in cash. 


Tue Curcaco Great WESTERN, for the first 11 months of 1927, 
recorded casualties to its employees at the low rate of 4.3 per 
million man-hours. In the car shops of the Wabash, at Decatur, 
Ill, 600 men have gone 13 months without having a reportable 
injury, and during the last three months not a minute's time has 
been lost on account of any accident. These and other bits of 
safety news are contained in the December news letter issued 
by C. F. Larson, secretary of the Steam Railroad Section of 
the National Safety Council. The Chicago Great Western has 
never employed a paid safety man; the superintendent on each 
division is responsible for safety work and he holds his staff 
responsible in this, as in other features of their duties. Super- 
intendents issue a daily bulletin, by telegraph, giving the number 
of days since there has been a reportable injury to an em- 
ployee on the division; and copies of this bulletin are given to 
trainmen with train orders. 


Crass I RarLRoAps in 1927 installed in service 75,386 freight 
cars, according to reports filed with the Car Service Division 
of the American Railway Association. This was a decrease 
of 28,614 freight cars as compared with the number installed 
in 1926 and a decrease of 53,036 under that for 1925. Of the 
total box cars numbered 32,210; coal cars 29,060, and refrigera- 
tor cars, 6,019 The average carrying capacity per freight car 
on January 1, 1928, was 457 tons, as compared with 43.1 tons 
on January 1, 1923, or an increase of 6 per cent. 


Freight cars on order on January 1 this year totaled 13,057, 
as compared with 21,242 one year ago. 

Locomotives placed in service in 1927 totaled 1,955, a de- 
crease of 444 compared with 1926 but an increase of 222 over 
1925. The average tractive power increased 4,982 pounds per 
locomotives or 13.2 per cent. Class I railroads on January 
1, 1928, had 93 locomotives on order, as compared with 329 
on January 1, 1927, 

These reports as to freight cars and locomotives include new 
and leased equipment. 


Movies of Iron Horse Fair 


Tut BALTIMORE & Онто has started a motion picture train on 
a tour of its system to show pictures of the Centenary Exhibi- 
tion and Pageant to employees of the company and to others 
who were not able to attend the Iron Horse Fair at Baltimore. 
The train has visited Green Spring, W. Va., and Somerset, Pa. 

The theatre consists of two cars—a coach was converted into 
a motion picture theater and a baggage car into an electric 
generating and heating plant. The seating capacity of the the- 
ater car is 80 people and the car is equipped with motion pic- 
ture projector and screen, Orthophonic Victrola and amplifiers. 
In the baggage cars are installed a heating system and an elec- 
tric generator supplying the electricity for lighting purposes and 
operating the projector and music. 

The four-reel set of motion pictures shows the pageant in the 
sequence in which it was produced at Baltimore from the ap- 
pearance of the Centenary Band until the finale. The music 
has been selected from the available phonographic records as 
nearly as possible to that played by the Centenary Band or sung 
by the Baltimore & Ohio Glee Club during the passing of the 
pageant every day of the Centenary Exhibition. 


Meetings and Conventions 


Е. Н. WeicmMan, master car builder of the Kansas City 
Southern at Pittsburg, Kan., has been appointed secretary- 
treasurer of the Southwest Master Car Builders’ and Super- 
visors’ Association. 


Railroad Division A. S. M. E. meeting 


Tue Raroa Division of the American Society of Mechan- 
ical Engineers will hold a joint meeting with the Metro- 
politan Section and the various student branches in the Metro- 
politan area on March 14 at the Engineering Societies build- 
ing, 29 West Thirty-ninth street, New York. At this meeting 
an award will be presented to the student who has written the 
best technical paper during the past year, and the final report 
of the Railroad Division, Sub-Committee on Professional 
Service, on the mechanical engineer in the railroad and railway 
supply industries will be presented and discussed. A number 
of well-known mechanical engineers in both industries have 
been invited to discuss this report. An invitation has also 
been extended to special apprentices and mechanical depart- 
ment officers to attend this meeting and discuss the report. 

The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railro 
clubs. 

Aig-BgAKE AssocraTion.—T. L. Burton, 165 Broadway, New York. Next 
meeting May 1-4, Book-Cadillac hotel, Detroit, Mich. 
AMERICAN. RarLway Association Division  V.—MECHANICAL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J. 
Division V.—EQUIPMENT PAINTING Section.—V. К. Hawthorne, 
Chicago. Next meeting Windsor hotel, Montreal, September 11-13. 
Diviston VI.—PurcHases AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. Next meeting June 20-22, Atlantic City, N. J. 
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American Rartway Toor Foremen’s Association.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention Hotel Sherman, Chicago, 
August 29-31, 1928. 

American Society oF MECHANICAL ENcINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. Next meeting, March 14, the Engineering Societies 
Building, 29 West 39th Street, New York. Presentation of the 
final report of the Sub-Committee on Professional Service on the 
opportunities afforded the mechanical engineer in railroad and rail- 
way supply work. 

AMERICAN SOCIETY rog STEEL TREATING.—W. Н. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohío. 

AMERICAN Society ror Testing Marertars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. > 

AMERICAN WreLDING Society.—Miss М. M. Kelly, 29 West Thirty-ninth 
St., New York. 

ASSOCIATION oF RAILWAY ELECTRICAL ENGINEERS.—]J]oseph A. Andrucetti, 
С. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting, October 23-26, Hotel Sherman, Chicago. 

C^NADIAN RarLway Crus.—C. Е. Crook, 129 Charon St., Montreal, que 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting 
March 13. Paper on railway law will be presented by Frederick 
Collins, B.A., B.C.L. advocate. 

Car FogEMEN's AssociATION ОР СнісАСО.—Аагоп Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. Next 
meeting March 12 at 8 p. m. A paper on the proposed changes in 
A.R.A. Rules will be presented. 

Car FoREMEN's Association oF St. Louis.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, except June, July and August, at Broadview Hotel, East St. 
Louis, Ill. Next meeting March 6 at 8 p. m. Discussion of 1928 
A.R.A. Rules. 

Car Foremen’s CLuB or Los Anceres.—J. W. Krause, 514 East Eighth 
St, Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centrat Raitwav Crus.—H. D. Vought, 26 Cortlandt St, New York. 

lar meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR IwsPECTORS' AND Car ForEMEN’S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

CiNciNNATI Rattway Crus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLEVELAND RarLway Crus,—F. L. Frericks, 14416 Adler Ave., Cleveland. 
Ohio. Meetings first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
land. Next meeting March 5. Discussion of A.R.A. Rules of 
Interchange. 

INTERNATIONAL RarrtgOAD MASTER BLACKSMITHS’ I Н 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 
meeting Hotel Sherman, Chicago, August 21-23, 1928. 

InTeRNATIONAL RarLway FueL Assocration.—L. С. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. Next meeting Chicago, 

ay 7-11, 1928. 
INTERNATIONAL RAILWAY GENERAL ForeMEN’s AssoctaTion.—William Hall, 
W. Wabash Ave., Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 4-7, 1928. 

Loutstana Car DEPARTMENT AssociaTIon.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month, 

Master BOILERMAKERS’ AssociaTioN.— Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting Cleveland, Ohio, May 22-25. 

New ENcLAND Rarrroan CLUs.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, ex- 
cepting June, July, August and September, Copley-Plaza Hotel, 
Boston. Next meeting March 13. Annual meeting; election of offi- 
cers and reports. Moving pictures from coal to electricity and 
Conowingo, by A. A. Northrop, Stone & Webster Co. 

New York RarLtRoAD CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric Rattway Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rattway Car DEPARTMENT OFFICERS’ AssociATION.—À. S. Sternberg, Belt 
railway, Clearing Station, Chicago. 

Rattway Crus or GmrENvILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting last Friday of each month, except June, 
July and August. Next meeting March 20. Moving pictures and 
talk on Nicholson thermic-syphon by Mr. Graves of the Locomotive 
Firebox Company. 

Rarwav Crus or Ріттѕвовсн.—Ј. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis Rarrway Cius.—B. W. Frauenthal, M. Р. О. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SOUTHWESTERN RAILWAY Crvs.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

SoutHwest Master Car BUILDERS’ AND Supervisors’ AssocraTion.—E. Н. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Assocration.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month, 
Terminal Hotel bldg., Fort Worth, Tex. Next meeting March 13. 

TRAVELING ENGINEERS’ AssociATION.—W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio, Annual meeting Hotel Sherman, Chi- 
cago, October 2 to 5, inclusive. ү 

Western RaiLwav Cius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


ASSOCIATION.—W. J. 
Next 
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Supply Trade Notes 


Н. M. Arrick has been appointed development engineer of 
the American Rolling Mill Company, with headquarters at 
Chicago. Mr. Arrick formerly was transportation inspector 
for the general superintendent of transportation of the Penn- 
sylvania at Chicago. 


Tuomas Henry Hopkirk, eastern sales manager of the 
American Steel Foundries, New York, died on February 14 at 
his residence in that city, after an illness of several months 
duration. Mr. Hopkirk was 58 years old and had been asso- 
ciated with the American Steel Foundries for more than 20 
years. Prior to that time he had worked in various capacities 
for the Erie. Mr. Hopkirk was born in Toronto, Ontario. 


E. C. Branpt, works manager of the Homewood works of 
the Westinghouse Electric & Manufacturing Company, and 
F. J. Shiring, superintendent of motor apparatus, have been 
appointed assistant works managers at the East Pittsburgh 
works. J. E. Webster, engineer of works, East Pittsburgh, 
has been appointed chief plant engineer. A. E. Kaiser, assist- 
ant manager of the East Pittsburgh works, has been appointed 
director of production for all works; S. C. Hoey, superin- 
tendent of the manufacturing engineering department has been 
appointed works manager of the Homewood renewal parts 


works. 


Grorce A. NicoL, JR, general manager, of the railroad and 
government departments of the Johns-Manville Corporation, 
with headquarters at New York, has been elected a vice- 
president. Mr. Nicol 
was born in Providence, 
R. L, and educated at 
: Mount Pleasant Acad- 
emy, English High 
School and Rhode 
Island School of De- 
sign. He served a special 
apprenticeship at the 
Rhode Island Locomo- 
tive Works and subse- 
quently was a locomo- 
tive designer with the 
American Locomotive 
Company, going to the 
Louisville & Nashville, 
Louisville, Ky., in 
March, 1904, as locomo- 
tive designer, later 
specializing in car de- 
signs. From August, 
1905 until January, 1909, 
he was with the Balti- 
more & Ohio as designing engineer in the mechanical depart- 
ment at Baltimore, Md. During the latter year he entered 
the services of the H. W. Johns-Manville Company, now the 
Johns-Manville Corporation, as railroad representative. In 
1912 he was transferred to the executive headquarters at New 
York as eastern assistant manager of the railroad department 
and in 1920, promoted to eastern manager of the same depart- 
ment, and in 1924, appointed general manager of the railroad 
and government departments. 


George A. Nicol, Jr. 


Standard Stoker Company, Inc., buys assets of 
Locomotive Stoker Company 

On Fepruary 1 the Standard Stoker Company, Inc., New 
York, purchased and took over the patents of the Locomotive 
Stoker Company covering stokers and coal pushers. There 
were included also in the purchase certain assets necessary to 
operating under the patents, including the inventories of 
finished materials and goods in process and the assets of the 
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plant of the Locomotive Stoker Company at Pittsburgh, Pa. 

The Standard Stoker Company, Inc., will manufacture at its 
Pittsburgh plant, and will supply without interruption, the 
stokers and coal pushers, and the parts for these devices, which 
have heretofore been manufactured by the Locomotive Stoker 
Company. 

The Erie plant of the Standard Stoker Company, Inc., will 
continue to supply the stokers and repair parts of the same 
types as hitherto. 


THE STANDARD Forcincs Company, Chicago, at a recent 
meeting re-elected officers and directors with the following 
changes: C. R. Lewis was made executive vice-president in 
addition to duties of general manager of sales; A. C. Stockton, 
formerly vice-president and comptroller was elected vice- 
president, treasurer and secretary in place of L. C. Ryan, 
formerly treasurer and C. E. Jernberg, formerly secretary; 
both having resigned to engage in other business. 


E. J. FULLER, since 1914 representative in the northwest dis- 
trict for the Hunt-Spiller Manufacturing Corporation, Bos- 
ton, Mass., has been appointed assistant sales manager; D. F. 
Hall, who has been serving as roundhouse foreman at Ot- 
tumwa, Iowa, since 1922, has been appointed representative of 
E Hunt-Spiller Manufacturing Corporation in the northwest 

istrict. 


Epwarp L. Ryerson, chairman of the board of directors of 
Joseph T. Ryerson & Son, Inc., died at his home in Chicago 
on January 19. Mr. Ryerson was born in Chicago, on No- 

.vember 24, 1854. He 
ü V was graduated from 
© . Yale University in 

1876 and during the 
same year entered the 
iron and steel business 
of his father, Joseph 
Turner Ryerson. In 
1878 he was made a 
partner and the busi- 
ness became known as 
Joseph T. Ryerson & 
Son. In 1883, upon 
the death of his father, 
Mr. Ryerson succeeded 
as head of the business 
which was founded in 
1842. In 1888, when 
the business was incor- 
porated, he became its 
first president, continu- 
ing in that office for 
23 years. In 1911 he 
retired from the presidency and became chairman of the board 
of directors. Mr. Ryerson was associated with a number of 
financial and civic organizations. 


Leens, TozzER & Co., Inc., 75 West Street, New York City, 
was recently organized and is equipped to design and furnish 
special purpose machine tools and machinery and to represent 
manufacturers as sales agents. Edward L. Leeds, president 
of the new company was recently vice-president and director 
of Niles-Bement-Pond Company, vice president of Pratt & 
Whitney Company and formerly assistant general manager 
and manager in Europe of the Brown Hoisting Machinery 
Company, Cleveland. Brent A. Tozzer, vice-president of the 
new company, was until recently New York manager and sales 
engineer of the Niles Tool Works Company and Pratt & 
Whitney Company, and formerly sales engineer and European 
representative of the Lodge & Shipley Machine Tool Company, 
Cincinnati. Associated with the new company are experienced 
engineers who have designed and built many special purpose 
machines and many machines for mass production. 


THe O’MALLEY-BEARE VALVE CORPORATION, Chicago has 
changed its name to the Central Valve Manufacturing Com- 
pany. It is continuing the manufacture and sale of the valves 
and parts formerly fabricated by the old corporation. The 
manufacture of brass engine castings and journal bearings has 
been discontinued while a new line of valves, designed especial- 
ly for railroad service is being placed on the market. 


Edward L. Ryerson 
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A. E. OSTRANDER, assistant vice-president, sales department, 
of the American Car & Foundry Company has been appointed 
foreign sales manager of the American Car & Foundry Export 
Company, with head- 
quarters at New York. 
Mr. Ostrander began 
his career in the oper- 
ating and mechanical 
departments of Ње 
New York, New Hav- 
en & Hartford where 
he served in various 
capacities for about 
mine years. He then 
resigned to design steel 
freight cars for Cor- 
nelius Vanderbilt. 
When Mr. Vanderbilt 
gave up this line of 
work due to illness. 
Mr. Ostrander became 
a designer for the 
Standard Steel Саг 
Company. He entered 
{һе employ of the 
American Car & Foun- 
dry Company in 1903, serving successively as estimator and de- 
signer, chief estimator, mechanical engineer and chief mechan- 
ical engineer until 1915 when he was appointed general me- 
chanical engineer. In 1924 he was transferred to the sales de- 
partment as assistant vice-president. During the war Mr. 
Ostrander was a member of the Standard Car Committee of 
the Railroad Administration and also collaborated with the 
United States Ordnance Department in the building and de- 
signing of railway artillery and equipment. He is a past 
member of the Executive Committee, Railroad Division, A. S. 
M. E., and has also served on several other committees of the 
society. 

T. M. GrmpLER has been elected president of the Jones & 
Laughlin Steel Corporation, Pittsburgh, Pa. 


Tur RortLER-SMiTH CoMPANY has made a number of 
changes and additions to its sale organization in New York. H. 
S. King has been added to the sales force and will operate in 
the Metropolitan district; Albert Milmow, Latonia building, 
Charlotte, N. C., has been appointed exclusive agent for North 
and South Carolina; W. J. Schuhmann, sales engineer in the 
New York office for a number of years, has been transferred 
to the company's works at Bethlehem, Pa. 


Puur E. Briss, vice-president of the Warner & Swasey 
Co., Cleveland, Ohio, has been elected president to succeed 
Frank A. Scott, who has been made chairman of the board. 


В. F. FaiRLESs, vice-president and general manager of the 
Central Alloy Steel Corporation, Massillon, Ohio, has been 
elected president and general manager to succeed Charles E. 
Stuart, resigned. He 
will be succeeded by S. 
S. French, president ot 
the Berger Manufac- 
turing division of the 
Central Alloy Steel 
Corporation, who will 
also retain that posi- 
tion. Mr. Fairless was 
born on May 3, 1890 at 
Pigeon Run, Ohio and 
was educated at Ohio 
Northern University, 
Ada, Ohio and Woos- 
ter University, Woos- 
ter, Ohio. He entered 
railway service on the 
Wheeling & Lake Erie 
as a transitman at 
Brewster, Ohio, іп 
1912 and on May 3 
1914 became associated 
with the Central Alloy Steel Corporation at Massillon, Ohio. 


А. E. Ostrander 


B. F. Fairless 
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Trade Publications 


Hyprautic MacHiNEs. — Hydraulic machinery, particularly 
adapted for the metal and rubber industries, is described and 
illustrated in a 52-page catalogue issued by R. D. Wood & 
Co, Philadelphia, Pa. This machinery includes presses of 
various types, shears, riveters, etc. 


"рки. Cuucks.—Catalogue and price list No. 25, issued by 
Jacobs Mfg. Company, Hartford, Conn., contains new and in- 
teresting information about the Jacobs three-model standard- 
ization of drill chucks. 


Exectric TooLs.—A 52-page catalogue of Van Dorn and 
Van Norman electric tools, which include electric drills, 
brushes, cutters, grinders, abrasive wheels, screw and ‘nut 
tightening tools, etc., has been issued by the Van Dorn Electric 
Tool Company, Cleveland, Ohio. 


Fuzon Arc WELDERS.—À general description of Fuzon weld- 
ers, presented in such a way that the information may be used 
as a basis of judgment in selecting a welder, is given in the 
four-page illustrated bulletin issued by the Fusion Welding 
Corporation, 103rd street and Torrence avenue, Chicago. 


Hich FRAME HamMers.—The Chambersburg Engineering 
Company, Chambersburg, Pa., describes in Bulletin 211-B its 
high frame guided ram hammers suitable for forging large 
discs and rings, to upset high stems, form arch bars, etc. Long 
punching with drifts is facilitated with this single frame 
hammer. 


“Fite FitosopHy”’.—A general description of files, their com- 
mon applications, and hints and suggestions as to the proper 
method of using files, are contained in a 48-page brochure en- 
titled “File Filosophy,” which has been issued by the Nicholson 
File Company, Providence, R. I. The contents of this booklet 
applies to all files alike, whether made by the Nicholson Com- 
pany or other manufacturers. 


MacHINE Toors.—A pictorial pamphlet and general specifica- 
lions of equipment adaptable to special manufacturing and con- 
tract work has been issued by the Reed-Prentice Company, 
Worcester, Mass. Portions of the factory are illustrated and 
the maximum capacities of machine and foundry equipment 
given. This equipment includes lathes, radial drills, millers, 
planers and cutters. 


Ѕмоотн-Ом CEMENT—A description of the general character- 
istics of each kind of Smooth-On, its principal uses and direc- 
tions for applying, will be found in the twenty-first edition of 
the handbook issued by the Smooth-On Manufacturing Com- 
pany, 570 Communipaw avenue, Jersey City, N. J. Illustrations, 
made from actual photographs or drawings, show some of the 
many uses for these cements which are made in powder, putty, 
paste and liquid form. 


Senior Crass IN MECHANICAL ENGINEERING.— The second 
booklet for the benefit of the senior and junior classes in 
mechanical engineering and those wishing to employ college 
trained men, has been published by The Pennsylvania State 
College, State College, Pa. It contains a photograph and 
brief biographical sketch of each student in the senior class 
in mechanical engineering, also a group photograph, together 
with the names, of those in the junior class. 


Тоо. Steets.—Bethlehem tool steels are described in a leather 
bound brochure of 104 pages prepared by the Bethlehem Steel 
Company, Bethlehem, Pa. Section I of the booklet describes 
special high speed and finishing tool steels; Section II, carbon 
tool steels; Section III, rock and mining drill steels; Section 
IV, alloy tool steels, and Section V, special alloy tool steels. 
Instructions for working, trade names, standard classification 
of extras, tables and useful information are given in Sections 
VI and VII. 
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Personal Mention 


T. HamBLey, master mechanic of the Algoma district of 
the Canadian Pacific at North Bay, Ont., has been promoted to 
assistant superintendent of motive power of the Western 
lines, with headquarters at Winnipeg, Man, succeeding A. 
Sturrock, who has been given an indefinite leave of absence 
because of illness. 


'Master Mechanics and Road Foremen 


S. L. Lanois has been appointed road foreman of en- 
gines of the Kansas City, Coffeyville, Conway Springs, Ar- 
kansas City and Roper districts of the Missouri Pacific, with 
headquarters at Osawatomie, Kan., succeeding H. J. Wade. 


N. NissEN, road foreman of engines of the Missouri Pa- 
cific, formerly at Kansas City, Mo., has been given jurisdiction 
over the Omaha and Northern Kansas division with head- 
quarters at Falls City, Neb. 


Epwarp G. Bowie, division master mechanic of the London 
division of the Canadian Pacific at London, Ont, has been 
promoted to master mechanic of the Algoma district succeed- 
ing T. Hambley. 


Tut Jurispiction of W. A. Curley, master mechanic of the 
Little Rock division of the Missouri Pacific at McGehee, Ark., 
has been extended to include the Memphis division, of the 
Missouri Pacific. 


Н. Situ, locomotive foreman of the Ontario district of the 
Canadian Pacific at Toronto, Ont., has been promoted to di- 
vision master mechanic ot the London division to replace Ed- 
ward G. Bowie. 


Н. J. Wave has been appointed road foreman of engines 
of the Missouri Pacific, with headquarters at Kansas City, 
Mo., succeeding N. Nissen, who has been promoted with 
headquarters at Falls City, Neb. 


J. C. Harris, general road foreman of motive power and 
equipment of the Texas and Louisiana lines of the Southern 
Pacific, at Houston, Tex., has been promoted to master 
mechanic of the El Paso division, with headquarters at El 
Paso. Tex., succeeding William Blieck, who has resigned. 


F. G. Perkins, division master mechanic on the Algoma dis- 
trict of the Canadian Pacific at Schreiber, Ont, has been 
transferred in the same capacity to the Brownsville division 
of the New Brunswick district, with headquarters at Browns- 
ville Junction, Me. 


C. К. Steins, assistant engineer of motive power of the 
Eastern region of the Pennsylvania at Philadelphia, Pa, has 
been appointed master mechanic of the Indianapolis and St. 
Louis divisions, with headquarters at Indianapolis, Ind., suc- 
ceeding O. C. Wright, resigned. 


E. H. Rov, general master mechanic of the Seaboard Air 
Line at Savannah, Ga., has been appointed master mechanic of 
the Alabama division and that portion of the South Carolina 
division between Cayce, S. C., and Jacksonville-Baldwin, Fla., 
excluding Jacksonville and Baldwin, with thc same head- 
quarters. Mr. Roy succeeds H. McLendon. 


Shop and Enginehouse 


Jesse С. Ѕмітн, assistant machine shop foreman of the 
Norfolk & Western, has been promoted to day assistant ma- 
chine shop foreman, with headquarters at Portsmouth, Ohio, 
succeeding William Carroll, deceased. 


С. Т. WissEv, gang leader of the Norfolk & Western at 
Portsmouth, Ohio, has been promoted to assistant machine 
shop foreman, succeeding Jesse G. Smith. 
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Car Department 


L. S. Kurress has been appointed assistant superintendent 
of the car department of the Erie, with headquarters at Hor- 
nell, N Y. 


J. М. McWoop, general car foreman of the Canadian Na- 
tional, with headquarters at Ottawa, Ont., has retired. Mr. 
McWood had been in the employ of the Grand Trunk and 
Canadian National railways for 52 years. Не started in the 
car department of the Grand Trunk at Montreal in 1874. In 
1897 he was promoted to car foreman, with headquarters in 
London, Ont. He later served as general car foreman at Lon- 
don, and in April, 1912, was appointed general car foreman of 
the Ottawa division. 


J. F. Haynes has been promoted to car foreman of the 
Panhandle & Santa Fe, with headquarters at Slaton, Tex., 
succeeding W. E. Johnson. 


J. R. Haypen, assistant superintendent of the car depart- 
ment of the Missouri-Kansas-Texas Lines, at Denison, Tex., 
has been promoted to superintendent of the car department, 
with headquarters at the same point. 


A. J. Litman, car foreman of the Northern Pacific at 
Staples, Minn., has been promoted to general car foreman, 
with headquarters at Missoula, Mont., succeeding C. O. Gil- 
man, retired. 


W. E. Јонмѕом, car foreman of the Panhandle & Santa Fe 
at Slaton, Tex., has been promoted to general car foreman 
of the Atchison, Topeka & Santa Fe, with headquarters at 
Wellington, Kans. 


Purchases and Stores 


W. M. Ровтіоск, general storekeeper of the Seaboard Air 
Line, with headquarters at Portsmouth, Va., has been appointed 


purchasing agent. 


J. C. McLenpon, storekeeper of the Atlantic Coast Line at 
Southover, Ga., has been transferred in the same capacity to 
Waycross, succeeding N. V. Oldenbuttel. 


J. J. Gorns, assistant storekeeper of the Atlantic Coast Line 
at Montgomery, Ala., has been appointed storekeeper with 
headquarters at Southover, Ga., succeeding J. C. McLendon. 


SAMUEL PonCHER, assistant vice-president of the Pennsyl- 
vania in charge of purchases, stores and insurance, with head- 
quarters at Philadelphia, Pa, who has retired, was born on 
December 21, 1857, in 
South Carolina, and 
was graduated from the 
University of Virginia 
in 1881. He entered 
the Altoona machine 
shops of the Pennsyl- 
vania as an apprentice 
on January 27, 1882, 
and took the full shop 
course, including the 
test department. In. 
1888 he was transferred 
from Altoona to the 
office of the super- 
intendent of motive 
power in Jersey City, 
and later in the same 
year was appointed as- 
sistant engineer, motive 
power department, 
United Railroads of Samuel Porcher 
New Jersey division of 
the Pennsylvania. He remained in that position until 1894, 
and was then appointed assistant purchasing agent of the Penn- 
sylvania. On July 21, 1913, Mr. Porcher became purchasing 
agent, and in January 1918, when the President took over the 
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operation of the railroads, Mr. Porcher was called to Washing- 
ton to assist in organizing a purchasing department. On March 
7 of the same year he was appointed a member of the Central 
Advisory Purchasing Committee, United States Railroad Ad- 
ministration, and on March 15, 1919, assistant director, division 
of purchases, United States Railroad Administration. On 
March 1, 1920, when the railroads were returned to their own- 
ers, Mr. Porcher was appointed general purchasing agent of the 
Pennsylvania system. During the coal strike of 1922, Mr. 
Porcher was again called to Washington in July and served in 
charge of railroad fuel on the President's Fuel Distribution 
Committee. On January 1, 1927, Mr. Porcher was appointed 
assistant vice-president in charge of purchases, stores and insur- 
ance. 


N. V. OLpENBUTTEL, storekeeper of the Atlantic Coast Line, 
at Waycross, Ga., has been appointed assistant general store- 
keeper, with the same headquarters. Mr. Oldenbuttel’s juris- 
diction extends over the Second and Third divisions. 


Ernest S. Newron, storekeeper of the Gulf, Colorado & 
Santa Fe, with headquarters at Clebourne, Tex., has been 
promoted to purchasing agent and storekeeper, with head- 
quarters at the same point. Mr. Newton succeeds Thomas O. 
Wood, deceased, who held the title of purchasing agent. 


T. A. HopncEs, assistant general storekeeper of the Seaboard 
Air Line at Jacksonville, Fla, has been appointed general 
storekeeper, with headquarters at Portsmouth, Va. and the 
position of assistant general storekeeper at Jacksonville, has 
been abolished. 


THE JurispicTion of А. E. Walters, division storekeeper on 
the Illinois Central, with headquarters at Memphis, Tenn., has 
been extended to include all material and supplies of the me- 
chanical and other departments on the Mississippi division, suc- 
ceeding G. D. Tombs, who had headquarters at Water Valley, 
Miss., and who has been assigned to other duties. 


Obituary 


Wy us Н. MARKLAND, general shop inspector of the Penn- 
sylvania at Altoona, Pa., died at the Altoona hospital on Feb. 
7. Death was due to pneumonia. Mr. Markland was born 
on January 31, 1860, at 
Hampden, Conn. In 
1872 his parents moved 
to Brooklyn, N. Y. and 
he entered the employ 
of the L. G. Tillotson 
Company, manufactur- 
ers of telegraph instru- 
ments, learning the 
trade under his father 
who was foreman of 
the shop. He was later 
employed by J. H. Bur- 
nell & Company, New 
York, a pioneer elec- 
trical firm. In 1883 he 
became foreman of the 
railroad telegraph shop 
of the Pennsylvania, at 
Altoona, Pa, and un- 
der his direction the 
shop force grew from 
eight to more than 200 
men. He was promoted to general shop inspector in 1909. 
Mr. Markland was one of the founders of the Altoona Elec- 
tric Supply Company and a president of the former Hollidays- 
burg Light Company. He was the inventor of a tong for 
lowering and removing cast iron car wheels from the an- 
nealing pits, which is used at the South Altoona foundries. 
He was also the inventor of a lapping machine for air 
brake valves. Mr. Markland, under a nom de plume, was a 
frequent contributor to the Railway Mechanical Engineer. He 
was also a contributing editor to the current edition of the 
Locomotive Cyclopedia. 


W. H. Markland 
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Railroad Bearings 
must carry Thrust 


There JS thrust. Curves, imperfect roadbed, and 
lurching must cause thrust. Journal bearings must 
take care of it. That is, to assure the greatest reduc- 
tion in tractive resistance and the utmost possible 
elimination of journal wear and maintenance, there 
must be full anti-friction values under both thrust and 
vertical loads. 


The maximum capacity for loads from all directions is 
entirely self-contained in Timken Bearings. This is 
made possible by the exclusive combination of Timken 
tapered construction, Timken POSITIVELY ALIGNED 
ROLLS, and Timken-made electric steel. 


That is why Timken Bearings are pre-eminently 
RAILROAD bearings. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


THRUST LOAD at 
ITHER DIRECTION 
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How much reserve power is represented in the 7,490 
locomotives reported stored serviceable on Class I 
railroads at the beginning of the 


Locomotives present year? As a result of 
stored handling appreciably fewer loaded 
serviceable freight cars per week and obtain- 


ing a more intensive use of those 
locomotives which are in service, many railroads now 
find themselves in the comfortable position of having 
more motive power than is needed. Older and less 
efficient locomotives are, in many cases, repaired, 
bearing surfaces painted with white lead and stored. 
being carried on the records as “stored serviceable.” 
These locomotives, representing slightly over 10 per 
cent of the total locomotives owned, are admittedly 
a power reserve against future needs but not as much 
of a reserve as might be considered at first glance. 
Many of them are greatly inferior to modern motive 
power, both in capacity and efficiency. To place 
them back in service at a time of peak traffic move- 
ment simply means handling an excessive number 
of trains on the road at relatively low operating 
speed, high fuel cost and high train crew expense. 
As a result of the marked improvement in locomo- 
tive design and construction, the modern locomotive 
has handled up to 80 per cent more ton-miles per 
hour on 50 per cent of the unit fuel consumption 
formerly considered good locomotive performance. 
The old locomotives, therefore, do not represent as 
great a reserve as their numbers would indicate. 
From the point of view of economical operation, 
many of them should never be used in revenue serv- 
ice again. 


One of the subjects discussed at each monthly staff 
meeting of the car department of an eastern road is 
that of delayed correspondence. 


Delayed At each meeting, a member of the 
railway staff of the department head is 
correspondence selected to give a talk on the evils 


incident to the failures to answer 
correspondence promptly. Certain supervisors fail 
to realize that letters are written for a specific pur- 
pose and not with the idea of bothering the busy 
foreman on the “firing line.” Furthermore, the shop 
Supervisors should realize that most letters, par- 
ticularly those requesting information, originate with 
the higher officers, who expect a prompt reply. When 
follow-up letters are received, they should indicate 
to the recipient that the writer of the original letter 
is bringing pressure to bear for prompt action. If 
а supervisor is requested over the telephone to fur- 
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nish certain information, he does it promptly, as he 
feels that it must be important. Letters requiring a 
rcply should be regarded in the same light. Perhaps, 
an important report, a weighty decision, a question 
of policy, a matter of expenditure hinges on the in- 
formation requested in a letter, the answer to which is 
being neglected. If a letter were received signed by the 
president of the road, a prompt answer would be 
forthcoming. If each supervisor would consider each 
letter received from his superior as important as one 
received from the president, correspondence then, 
would receive prompt attention, with the result that 
it would not be necessary to discuss the problem of 
delayed correspondence at staff meetings, much an- 
noyance and friction would be avoided and many 
follow-up letters would not have to be written. 


A railroad officer has called upon us to assist him in 
replying to a letter which he has just received from a 
railroad man in a Latin-American 
country. We need a lot of help from 
our readers if we are to answer the 
questions fully апі adequately. 
Won't you help us by commenting 
on the one on which you are best posted? Here is the 
letter: 

"In this far-off, God-forsaken country, argument is 
truly the only spice of life, so I am writing you to ask 
if you will be good enough to furnish me with consid- 
erable information, to wit: 

"Statements have been made that British locomotives 
are far superior to those of America; that they outlast 
ours; that they are so perfectly made they will not 
operate on our so-called inferior roadbeds; that ours 
are assembled along the lines of a Ford car, give con- 
stant trouble and will not steam; that our fireboxes 
zre made of steel to save initial cost, while theirs are 
of copper; that the fastest trains at present are run in 
England; that British railroads hold the non-stop rec- 
ords; that American locomotives will not run on Brit- 
ish rails, as the beds are too rigid; that the British use 
‘sleepers’ to secure rails to ties, and never spikes as 
we do. 

“That our sleeping cars and Pullmans are inferior 
to the British and that we crowd more than they do into 
Pullmans ; that the old Mann and Wagner types were 
far superior to the Pullman. 

""That there never has been any change in the basic 
driving principle of our locomotives; that the present 
method of air hammer riveting of boilers is far inferior 
to the old hand method ; that the running time between 
New York and Chicago has been increased several 


Some 
questions! 
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times, owing to our inferior equipment; that were the 
line constructed as in England, using their equipment, 
the run could be made in safety at great speed; that 
accidents on American roads are 1,000 per cent greater 
than on British roads and that the same percentage 
holds true of casualties. 

“I fully realize that I have asked for a great deal of 
your time, but trust you will appreciate what a great 
service you will be rendering a large host of white men 
here.” 


Men like competition in work as well as in play. It is 
not only the spice of trade, but the spice of life. Fur- 
: . thermore, men like to have some 
Setting quotas in definite objective for which to 
car department strive. Recognition of these fun- 
work damental characteristics of human 
nature can be and have been made 

advantageous in railroad work. 

Undoubtedly the car department affords a most 
promising field for the utilization of these character- 
istics. All mechanical department officers know too well 
the many difficulties surrrounding the supervision of 
small car repair and interchange points. They are quite 
familiar with the tendency of some men to pass up disa- 
greeable tasks or do slip-shod work. Practically all of 
the methods used by department heads to deal with this 
problem, may be divided into two classifications; 
namely, a continual “jacking up" of the men and their 
foremen by letter and in person, or by setting up condi- 
tions under which the men will want to do their work 
right. The methods pursued by the car department of 
one eastern road are quite definitely of the latter type. 

This car department, which by the way, has made an 
excellent showing during the past year, has adopted a 
system of quotas for important items of work. Quotas 
have been set for the entire system which, in turn, have 
been divided among the various repair points. Each 
repair point has a definite quota figure for each item of 
work it performs, as a mark to shoot at. Each yearly 
quota is divided into monthly quotas and is based on 
the amount of work required at each point. Quotas 
are set for such items as repacking journal boxes. 
freight and passenger car-miles per hot box, number of 
freight cars reweighed, freight train detentions due to 
car defects and cars receiving air brake attention. 
Competition between repair points, as to material and 
labor costs per car, amount of overtime and shop out- 
put in various class repairs, has been developed and en- 
couraged by the management. 

Evidence as to the results that were accomplished in 
1927, as compared to 1926, by the use of this method, 
. can be shown by the following figures. Number of re- 
packed journal boxes increased by 50 per cent; freight 
car miles per hot box increased by 8,000 and passenger 
car miles by 800,000; freight cars reweighed increased 
about 45 per cent; reduction in freight train detentions 
nearly 40 per cent; increase in the number of freight 
cars receiving air brake attention, about 20 per cent. All 
this has been acomplished with a reduction in material 
and labor costs of approximately 15 per cent. 

This, in itself, is convincing evidence that this car 
department management is pursuing the right method. 
Still there is one thing more that should be mentioned. 
Competition between the various foremen is keen, but 
good natured. The monthly staff meetings, at which the 
actual accomplishment at each repair point is compared 
with the quota set, are not only educational, but are 
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characterized by good feeling. Good sportsmanship 
prevails throughout the entire department. Result: 
every one is trying his best to do a good job and at the 
same time he is having a lot of fun doing it. 


In designing a new locomotive, on what basis may 
one proceed to proportion the boiler with assurance 
of meeting the specific require- 

Proportioning ments as to horsepower 
modern capacity? For the past decade 
locomotives the principal reliance in solving 
such a problem has been in Cole's 

ratios which were conservatively adequate so long as 
the proportions of the boiler itself and the relation 
between the boiler and the cylinders remained within 
the rather narrow zone of variation, which commonly 
included the entire range of design practice. Recently, 
however, designers have departed materially from 
this zone of proportions both in the design of the 
boiler itself and in the relation of the boiler to the 
cylinders and rated tractive force. This is evident 
in the growing use of four-wheel trailers which sup- 
port fireboxes with large grate areas. The Type E 
superheater in itself has completely changed heating 
surface proportions, the advent of higher boiler pres- 
sures and the feedwater heater has materially reduced 
the evaporation required to produce a horsepower hour. 
All of these and other changes, each reacting upon the 
others, have completely changed the numerical values 
of the basic ratios on which Cole's system of design 
was built up. C. A. Brandt, in a paper before the Can- 
adian Railway Club, the first installment of which is 
printed elsewhere in this issue, presents some very in- 
teresting and pertinent data bearing on locomotive pro- 
portions, in which he calls attention to locomotives 
which in actual tests have developed as much as 66 
per cent more horsepower than the calculated value 
determincd by the use of Cole's ratios. Other loco- 
motives have similarly exceeded Cole's value by from 
18 to 29 per cent. Mr. Brandt's paper is worthy of 
thoughtful study bv all who are interested in loco- 
motive design. In the concluding installment, which 
will appear next month, his discussion of various boiler 
proportions in detail, in the light of actual test per- 
formances should prove highly suggestive as a basis 
of procedure in developing a revised set of ratios 
which will more nearly reflect the present-day pos- 
sibilities of stcam locomotive capacity and efficiency. 


While there are serious difficulties which many ex- 
perienced car department officers feel make it im- 
practical at the present time to 


More about require periodical dropping, in- 
draft gear spection and repair of freight car 
inspection draft gears under an interchange 


rule, there is nothing to prevent 
individual railroads from undertaking this work on 
system-owned cars. In fact, a number of roads look 
with favor on this plan. In one case, a program is 
being worked on whereby it is anticipated that all of 
the system cars will have draft gears inspected and 
faulty conditions remedied within a period of two 
years. On another road draft gears are removed, 
inspected and repaired once in three years as cars 
are sent to shops or repair tracks. А record is kept 
of the work, the date and station symbols beiny 
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stenciled on the sills, and any car which passes the 
three-year period has its draft gears removed and 
inspected when next found on a repair or shop track. 
While this results in a substantial increase in draft 
gear maintenance cost at first, it is reported that the 
increase is far more than offset by the reduced cost 
of repairing other car parts, less damage to lading 
and fewer road delays. Moreover, the removal of 
the draft gears gives an opportunity to inspect at- 
tachments thoroughly, thus locating and repairing 
defects which might otherwise escape detection and 
cause Subsequent failure. 
In discussing this subject, a correspondent recently 
emphasized the difficulty of telling much about draft 
gear conditions without removing the gears and said 
thatit is better to make a real inspection of 100 gears 
han to make a guesswork inspection of 200 and have 
them fail in service a month after being inspected. 
He commented on the need for the work as follows: 
"A great many cars are leaving shops and repair 
traks today with draft gears of an uncertain degree 
of efficiency and in some cases without any. A con- 
servative estimate of 40 per cent of the total cost to 
repair freight cars is caused by inefficient draft gears. 
The sum would represent at least $60 for each 
freight car, not to mention the millions of dollars 
spent on damaged lading and the necessity of trans- 
ferring lading caused by damage to cars." Further 
intensive effort in the improvement of general draft 
gear conditions is in order and will prove remunera- 
tive, 


On a large Eastern road the potential economies 
through the proper use of office machines and sup- 
plies were considered of sufficient 
A lesson from importance to warrant the ap- 
another pointment of a special committee 
department to study the purchases and use 
of such supplies and equipment. 
À recent report on the activities of this committee 
Indicates a saving of approximately $25,000 annually. 
The report states that the use of certain modern 
ofice machines produce annual savings of about 60 
per cent on the investment. The report also includes 
this significant paragraph: “The committee has com- 
piled valuable data respecting the operation and use 
of different kinds of office machines . . . An accurate 
card record of each individual machine is maintained 
showing the date of purchase, cost, description and 
other details, as well as the cost of repairs made from 
time to time. Departmental officers are authorized 
to have office machines repaired locally if the cost does 
Not exceed $5.00 on any machine. Where the cost 
of repairs will exceed this amount the approval of 
the committee is required and in such cases the 
Secretary obtains an estimate of the cost and recom- 
mends either that the repairs be authorized or that 
the machine be replaced . . . This plan avoids waste- 
ful repairs to old or obsolete machines and enables 
the committee to determine which makes of machines 
сап be maintained most economically." 

9 а mechanical department officer the subject of 
осе machines is of such insignificance as not to 
Warrant much attention. The above mention of the 
Special committee and its findings in relation to 
office machines, however, contains such a forceful 
esson for the mechanical officer that we cannot 
afford to pass it by. Here, for example, is a railroad 
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that considers office machines important enough to 
be watched over by a special committee. What, 
then, may be said of the importance of the machinery 
used in locomotive and car shops? Here the invest 
ment amounts to several hundred per cent more than 
in those office machines and yet on many roads ma- 
chine tools seem to be purchased without any system- 
atic methods, retained in service long after they can 
be efficiently operated and in many cases large ex- 
penditures are made for repairs when an investiga- 
tion of the individual machine would show con- 
clusively that economies would result if a new ma- 
chine were purchased. 

Some of the more progressive roads have founl 
that it is well worth while to keep an accurate record 
of every machine tool in service, showing the date 
of purchase, cost, description and, of still greater 
importance, the cost of repairs made from time to 
time, Too many mechanical officers seem to over- 
look the fact that the real cost of a machine tool is 
not only its initial cost but is actually its initial cost 
plus the cost of maintaining the machine in service. 
A high grade machine may cost more to purchase but 
as a rule will run longer with fewer repairs than an 
inferior tool. It is only through an accurate record 
of individual machines that the real cost of a machine 
may be determined. After a certain number of years 
of service, depending on types and operating con- 
ditions, any machine tool reaches the end of its 
economic service life beyond which continuance in 
service can only represent a loss. The service record 
of a machine is the only means by which one may 
know when it has reached the point when it should 
be replaced by a new machine. 

When tangible savings can be made by special at- 
tention to such small items as office machines can 
we longer afford to ignore the more substantial 
economies possible through the adoption of a simi- 
larly progressive attitude toward replacing shop 
machinery ? 


New Books 


CHARACTERISTICS OF SOME ANTI-KNOCK FUELS IN INTERNAL 
COMBUSTION ENGINES. By M. K. Thornton, Jr., and Ray 
Flagg. 28 pages, 6 in. by 8% in. Paper bound. Pub- 
lished by the Texas Engineering Experiment Station of 
the Agricultural and Mechanical College of Texas, College 
Station, "Тех. 


This is bulletin No. 34 issued by the Texas Engineer- 
ing Experiment Station of the Agricultural and Me- 
chanical College of Texas and is the report of an in- 
vestigation undertaken to determine to what extent the 
various anti-knock fuels for gasoline engines exhibit 
the characteristics claimed for them, especially when 
used in an engine of a Ford or similar type. Tests 
were made on two different solutions of nitro-aromatic 
hydrocarbons, a solution of lead tetra ethyl and on two 


.gasolines containing large quantities of cracked hy- 


drocarbon. The tests show that for engines of the Ford 
type, equipped with the Ford standard Kingston car- 
burator, and engines of similar characteristics, the use 
of dopes and fuels contribute materially to the smooth- 
ness and satisfaction of operation, but that at any ma- 
terial increase in the cost of the fuel, their use would 
not be justified. 


Improvements in the air brake’ 


Better railroad operation has required improved 
air brake performance—One million dollars 
spent annually on development work 


By C. C. Farmer 


Director of engineering, Westinghouse Air Brake Company, Wilmerding, Pa. 


the railroads is susceptible of ready proof. Thus, 

taking 1913 as a basis, freight traffic in 1926 had 
increased 49 per cent. The loaded car miles had in- 
creased but 25 per cent, indicating the effect of in- 
creased loading per car. The empty car miles had in- 
creased 62 per cent, which is of particular interest in 
showing how augmented traffic has been handled by 
better utilization of existing car equipment. The num- 
ber of freight cars in service in 1913, as compared with 
the number in service in 1925, offers no marked con- 
trast, as in 1925 the number had increased less than 
three per cent. But the average capacity of freight 
cars had increased from 38 tons to 45 tons or 18.4 per 
cent. 

More recent figures are of even greater interest. 
Comparing the first eight months of 1927 with the first 
eight months of 1923, the freight car miles per day in- 
creased from 27.4 to 30.0 or 9 per cent, the net tons 
per freight train from 716 to 778, or 9 per cent, the 
average freight train speed from 10.8 miles per hour to 


/ | NHAT very substantial progress has been made by 


HJ-2 brake valve mounted on a pedestal to eliminate brake 
piping in the cab 


12.3 or 14 per cent, and the gross freight ton-miles per 
train hour from 16,464 to 21,768 or 32 per cent. 


* Abstract of a paper presented betore the Western Railway Club, 
Chicago, January 16, 1928. 


This brief review of some statistical facts demon- 
strates, in freight service, an increase in car weight both 
empty and loaded; an increase in the average car load; 
an increase in the number of cars per train; an increase 
in the average speed of the train; and an increase in the 
daily mileage per car. All of these facts make evident 
a more intensive utilization of existing railroad equp- 
ment facilities. 

Obviously the performance of the air brake has had 
to be improved in order that it might contribute its 
proper share to the general improvement in railroad 
operation. It is believed that the developments here- 
after described will give evidence that this need has been 
recognized and met. This development work has been 
carried on by the Westinghouse Air Brake Company 
through a specialized engineering organization number: 
ing about 275 persons and at a cost, in the development 
of new and improved apparatus, well on to $1,000,000 
each year. Not only have new complete equipments 
been produced, but also much work has been done in 
the improvement of existing devices. Although a 
change in an existing device is less noted than the pro- 
duction of an entirely new device, yet while difficult to 
evaluate in dollars and cents, the savings accruing to 
the railroads in the way of reduced maintenance ex- 
pense and improved functioning is exceedingly great. 


Steam locomotive brakes 

The first requisite for an air brake system is a suit- 
able supply of compressed air under the proper pres- 
sure and satisfactorily freed of moisture and foreign 
matter. The cross-compound type of air compressor. 
now almost a universal standard, has proved by its 
record, its adaptability to general service requirements. 
The infrequency of break-downs in actual service sug- 
gests that there is no great possibility for improvement 
in this respect. However, the compressor has been 
changed to meet various conditions which have arisen 
on account of newer steam supply conditions. In addi- 
tion improvements in detail parts have been effected 
which increase the service life and reduce maintenance 
cost. 

The original cross-compound compressor was in- 
tended for a steam pressure of from 200 Ib. to 225 Ib. 
Later, conditions were encountered where, especially 
with passenger trains, such a steam pressure was not 
always maintained with the result that the air com- 
pressor did not in every instance maintain sufficient air 
pressure. To meet this situation, a compound com- 
pressor was provided which operates at its normal ca- 
pacity on 160 Ib. steam pressure. At the other extreme, 
recent locomotives have included steam pressures up to 
400 Ib. and it is thought that steam pressures much 
higher than 225 Ib. may be more generally employed. To 
meet the need for a compressor suitable for higher steam 
pressures, a compressor of the cross-compound type suit- 
able for steam pressures up to 450 Ib. is under develo 
ment. When it is completed, compressors will be avail- 
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able for any steam pressure anticipated in either regular 

or special service. 

The general introduction of superheated locomotives 
and especially the somewhat special application of 
superheated steam for operation of the air compressor, 
called for a compressor governor capable of withstand- 
ing the high temperatures attendant upon the use of 
superheat. To meet such a need, the material and de- 
tail construction of the present standard governor were 
altered SO as to make it suitable for this superheated 
steam service. 

Higher steam pressures employed with some loco- 
motives now in service and planned for others now un- 
der design, exceed the limitations of the present stand- 
ard compressor governor. Therefore, a new governor, 
suitable for these more exacting conditions, is now be- 
ing developed. 


The possibilities of non-corrosive steels for the man- 
ufacture of main reservoirs have not been overlooked, 
and considerable research has been done in this direc- 
tion. 

The type M feed valve 


After the air has left the main reservoir, it is normallv 
reduced in pressure by means of the feed valve before 
proceeding to the air brake system proper. A’ note- 
worthy development has been effected in the new type 
M feed valve. A characteristic of all older types of 
feed valves was that, as the brake pipe pressure 
approached the adjustment of the feed valve, its sup- 
ply valve partially closed and so restricted and reduced 
the low of air. The M type feed valve has incorporated 
mit a venturi tube, by means of which the supply valve 
is caused to remain substantially wide open even when 
the brake pipe pressure is quite close to the feed valve 
Setting. It is, therefore, more effective than the older 
feed valves in completing the recharge of train brakes 
and maintaining brake pipe pressure under adverse con- 
ditions of leakage. It follows that the use of the type 
M feed valve has resulted in a marked improvement in 
the operation of train brakes. 


In addition to the improvement just described, the. 


design is such that the interval between cleanings of the 
type M feed valve has been extended to many times that 
found practicable with the older forms of feed valves, 
and the rate and effect of service wear have been greatly 
reduced, thereby accomplishing a marked reduction in 
service troubles and а large saving in maintenance cost. 

The following figures give some quantitative idea of 
the degree of the improvement in air supply character- 
istics. With the type M feed valve, a pressure of 69 
b. is secured on the locomotive of a 100-саг train in 
approximately one minute, whereas with the C-6 feed 
valve this time becomes 10 minutes or more. Cor- 
Tespondingly, on the one-hundredth саг the type M feed 
valve provides a pressure of 65 Ib. in slightly over five 
minutes as compared with approximately 12 minutes 
for the C-6 feed valve. Stated somewhat differently, 
the type M feed valve will maintain 70 Ib. pressure at 
the head end of the train throughout the recharging 
Period, which is a performance not attainable by the 
older forms of feed valves. 


Brake valve pedestal eliminates piping in the cab 


To meet requests for means to eliminate cab piping, 
accomplish a reduction in maintenance expense and a 
marked improvement in cab appearance, the brake valve 
Pedestal, shown in one of the illustrations, has been 
Produced, This illustration shows the HS-2 brake valve 
mounted on its pedestal, which provides for location of 
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the two feed valves used with the air brake system and 
has incorporated in it all other apparatus involved in 
air brake or train control operation, except the relay 
brake pipe vent valve which will have a separate mount- 
ing in the brake pipe. i 

The H-6 brake valve pedestal will conform, in gen- 
eral, to that illustrated for the HS-2 except that it will 
be somewhat smaller because of the lesser number of 
ports required. 

A noteworthy improvement has been made in the 
functioning of the No. 6 distributing valve. On account 
of the location of the distributing valve closely adjacent 


The Type M feed valve 


to the brake valve, where service brake pipe reductions 
are made, its rate of development of cylinder pressure 
is somewhat faster than that secured on the cars be- 
cause the brake pipe pressure at the distributing valve 
drops more rapidly than farther back in the train. 

This development of effective brake cylinder pressure 
on the engine and tender in advance of the cars causes 
the slack to close in with a slack shock result varying 
with the degree of brake pipe reduction, train length, 
etc., and is followed by a slack jerk when the brakes 
apply in the rear portion of the train. This is par- 
ticularly undesirable in passenger service where heavy 
initial brake pipe reductions are now common with the 
heavier locomotives and cars and with longer trains, 
operated at higher speeds and requiring quicker stops. 

After considerable experimentation, means were de- 
termined by which the service port in the distributing 
valve could safely, be reduced in area so that the rate 
of cylinder pressure development on the locomotive 
was held down to a value in substantial agreement to 
that obtained on the cars in the train. 

This improved distributing valve is designated No. 
6-E, and has generally been adopted as a standard for 
new equipment. Also, many of the No. 6 distributing 
valves in service on the railroads have been converted 
to the No. 6-E. This improvement has proved to be of 
decided interest to railroad men because it can be 
quickly accomplished at a moderate cost and will do 
much toward reduction of rough handling in passenger 
service, which is an item of major importance in view 
of the increasing demand by the public for more 
smoothly handled passenger trains. 

Some years ago vent valves were first introduced on 
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locomotive tenders, for the purpose of insuring that 
quick action originated at the enginman’s brake valve 
would pass back to the train under all conditions of 
double heading, long tenders, etc., and their use has now 
become general on new equipment. It has provided an 
increased margin for obtaining quick action throughout 
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Fig. 1—U-12-B quick service valve—Effect of quick service 
on brake pipe reduction 


the train. It is scarcely necessary to emphasize that it 
is highly essential that quick action be obtainable when- 
ever wanted. 


Passenger car brakes 


A development has lately been made in brake equip- 
ment for passenger equipment cars that until recently 
was considered physically impossible. Prior to the 
World War much time and thought had been given to 
the subject of improving passenger brake equipment 
largely in the direction of reducing train slack shocks 
experienced during the application and release of 
brakes. At that time it was concluded that the only 
way to secure uniformly acceptable passenger train 
stops would be by means of electrically controlled pneu- 
matic brake equipment to produce simultaneous action 
of all brakes in a train. 

This development was interrupted by advent of the 
war, but was resumed in the postwar period and was 
somewhat recently brought to completion after finding a 
way by which the results desired could be obtained by 
purely pneumatic means. The solution of the problem 
of incorporating quick service in the universal valve, 
one of the greatest in importance of recent date, per- 
mits securing satisfactory train slack action during serv- 
ice brake operation by the engineman without the ex- 
ercise of that care and degree of skill formerly neces- 
sary but often not exercised on account of local con- 
ditions, train schedule requirements, etc. The over-all 
result is smoother train handling and an important 
financial saving to the railroads. 

With pneumatic brake equipments a passenger car 
can be operated over the entire United States, and yet 
complete harmony of brake operation prevail, but if 
electro-pneumatic brakes had been required to accomp- 
lish the improvement, it is obvious that the full advan- 
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tages of such equipment could not have been realized 
until all cars were equipped for electro-pneumatic ope- 
ration. 

Problems of interchangeability 


American railroads are so accustomed to complete in- 
terchangeability of brake equipment that few realize 
what a difficult situation would be presented if brakc 
equipment were not completely interchangeable insofar 
as its functioning is concerned. 

In Europe a number of brake systems have been ap- 
plied in different countries, with the result that very 
frequently cars could not be interchanged, because the 
brake equipments would not function properly when 
associated in the same train. This difficulty so inter- 
fered with international traffic and the steps to over- 
come it were so difficult of inauguration that the Treaty 
of Versailles, which concluded the world war, contained 
a stipulation whereby the various powers agreed to 
adopt a braking system by which functional interchange- 
ability could be obtained with their respective car equip- 
ment. The fact that it was felt necessary to employ 
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Fig. 2—U-12 non-quick service valve—Effect on brake pipe 
reduction А 


governmental action to bring about interchangeability 
in Europe indicates how fortunate American railroads 
are that interchangeability of all brake equipment has 
been maintained and in addition that this latest improve- 
ment has been accomplished in such a manner as to re- 
tain the complete interchangeability heretofore existing, 
and that again the finished development is in a form 
which provides improved operation of all of the brakes 
in any train which includes one or more of the improved 
brakes. 

This noteworthy improvement consists, primarily, of 
the addition of the quick service feature to the univer- 
sal valve which is the common standard for passenger 
equipment cars. The quick service function provides 
that, when a brake application is being made, each car 
locally vents brake pipe pressure to the brake cylinder, 
so that the time of reducing the brake pipe pressure in 
making service applications is very much shortened over 
what it is when all the air discharge from the brake 
pipe has to pass through the engineman’s brake valve. 
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Tests with the UC passenger equipment 


The final results of decreasing the time interval ve- 
tween the service application of the brake on the first 
and last car in a train, as through the operation of the 
quick service feature, is to decrease the difference in 
the degree of brake force occurring in the front and 
rear ends of the train at any time during the applica- 
tion. This, combined with the timing of the engine and 
tender brake force development must and does result 
in a more gradual train slack movement and, therefore, 
smoother train handling. The degree of this accom- 
lishment is well illustrated by the results observed from 
{һе operation between Washington, D. C., апа New 
York, of a 19-car train of new Pennsylvania passenger 
ar, equipped with the improved car brake devices. 
Duing this run, which was made primarily to study the 
effects Of roller journal bearings on train starting, stops 
were made at the most difficult points for stopping and 
starting, and while the brakes were purposely manipu- 
lated in а manner intended to produce rough train slack 
action and stops, at no time was there slack action de- 
veloped at any point in the train of sufficient force to 
permit it to be detected by the most critical passenger. 

'Perfectly operating brake equipment devices cannot 
completely compensate for defects in foundation brake 
rigging which cause non-uniform retarding forces to be 
developed on different cars in the same train. There- 
fore, if objectionable slack action is experienced with 
solid trains of the improved brake equipment devices, 
the foundation brake rigging should be thoroughly ex- 
amined. Our experience with a nine-car train operated 
over this same track, between Washington and New 
York, while we were making the final road service check 
of this development, is of interest in this connection. 
After the universal valves on the cars and ET equip- 
ment on the locomotive were in condition to and did 
apply all the brakes in the times and the rates con- 
templated in the design, harsh slack action was exper- 
епсеі. A careful investigation of the foundation brake 
rigging on the cars then disclosed that it was faulty 
on three cars at the rear. After this was corrected, 
Objectional train slack movement could not be created 
by any kind or degree of service brake operation with 
the engineman's brake valve. ý 
‚ Figs. 1 and 2 have been prepared to illustrate the 
improvement brought about by the inclusion of the 
quick service function in the universal valve. The 
curves shown give the brake pipe drop on each car in a 
12-саг train for certain time intervals. The curves in 
Fig. 1 pertain to the new universal valve, known as the 
U-I2-B, and the curves in Fig. 2, the old style non- 
quick service valve, known as the U-12. 

It will be observed that the drop in brake pipe pres- 
sure for the first two seconds is substantially the same 
for either valve, but that at the end of six seconds, the 
quick service valve shows a marked gain. At the end 
of 10 sec., а 20-Ib. reduction has been almost completed 
With the quick service valve, whereas, roughly, only a 
10-1. reduction has been secured with the non-quick 
service valve. In 12 seconds better than а 20-Ib. re- 
duction has been made with the quick service valve, 
Whereas approximately 20 seconds are required to pro- 

duce the same reduction with a non-quick service valve. 

In other words, the time to bring about a 20-Ib. reduc- 

tion through a 12-car train has roughly been cut in half 

У introduction of the quick service function. 

Fig. 3 illustrates the rate of brake cylinder pressure 
development on the first and twelfth car of a 12-car 
train and. compares two trains, one of which had quick 
service, whereas the other, in every other way similar 
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did not have quick service. These curves were secured 
from rack tests and, therefore, are fairly representative 
of service train conditions. 

Considering the non-quick service train, at the end of 
934 seconds, there are 14 lb. brake cylinder pressure on 
car No. 1, but on car No. 12 the shoes have just begun 
to bear against the wheels. This difference in pressure 
then gradually diminishes but becomes negligible only 
after an elapse of time greater than that normally re- 
quired for all closing movement of slack to take place. 
The conditions at the time of the early high difference 
in pressure are such as to cause objectionable closing 
slack movements. In contrast with this, the quick serv- 
ice train shows no substantial difference in brake cyl- 
inder pressure at any time between the front and rear. 
It is in fact not unusual experience that the last car 
will apply slightly ahead of the first car exactly as shown 
by the curves. Slack action from inequalities of brake 
cylinder pressure at any given time must, therefore, be 
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practically eliminated so far as chargeable to the action 
of the air brake devices. From the foregoing, it is ob- 
vious that heavy reductions can be made with the train 
having quick service valves, without producing objec- 
tionable shock, whereas, the brake must be applied in 
steps with the non-quick service valves, in order that 
the slack may be permitted to close without setting up 
the excessive difference in speed between the head and 
the rear, which would result if a heavy straight-way 
application were made. 

While the quick service feature was under develop- 
ment, equal consideration was given the emergency fea- 
ture which resulted in the speed of quick action trans- 
mission also being increased about 100 per cent, there- 
by reducing the time interval between the beginning of 
an emergency application on the first and last cars. This 
will result in shortening emergency stops, and, also 
through the almost simultaneous action of all brakes, 
modify, if not almost entirely eliminate, this potential 
cause for the development of objectionable train slack 
action during emergency applications. 


Freight car brakes 


There has been much discussion as to what improve- 
ments can and should be made in freight brakes to meet 
present day conditions and this subject is now being 
given most thorough investigation and study by the 
American Railway Association. To facilitate this in- 
vestigation two major brake developments have been 
made and two complete and different train sets of equip- 
ment furnished. Those who have the opportunity to 
view and study these equipments and their operation 
will appreciate the extensive development involved. The 
accomplishments of these equipments will, no doubt, be 
disclosed by the American Railway Association later. 


“А mumber of years ago the American Railway Asso- 
ciation adopted as standard a duplex spring type of re- 
taining valve but purposely left both the closing values 
and blow down rates for determination later. In due 
course, we completed laboratory and preliminary road 
train checks of the different values which seemed prac- 
ticable and desirable and the association then conducted 
a series of service trials which later resulted in making 
standard for the high pressure position a 20-1Ь. closing 
value and 90 seconds blow down time from 55 to 25 
lb. and for the low pressure position a 10-lb. closing 
value and 50 seconds blow down time from 45 to 15 Ib. 
Both of these times are longer than formerly used and 
are very effective in facilitating the control of trains 
on descending grades, without unbalancing the brake 
values on different cars in the same train. 

Much annoyance and considerablé delays have been 
experienced in recent years by roads having grades re- 
quiring the use of retaining valves, on account of the 
retaining valve springs being stretched by brake clean- 
ers, also on account of repairs to the closing valves and 
seats being improperly made. This occasioned a request 
for the development of a structure in which the possi- 
bility of damage by workmen would be eliminated in- 
sofar as possible. Our study of the problem culminated 
in the development of the combined cap, valve and 
spring structure, in which, after the original assembly, 
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the spring valve can not be changed by unauthorized 
persons or the valve seat be destroyed by grinding. 
Along with these accomplishments a marked improve- 
ment in the uniformity of closing valve action has been 
secured and the combined betterment should go far to- 
ward reducing, if not eliminating, the major retaining 
valve troubles heretofore encountered on mountain 
grade railroads. 

In connection with brake development for freight 
equipment cars, етріу and load brakes should not be 
overlooked. Special empty and load equipment has been 
developed for very heavy cars, such as the 120-ton cars 
in service on the Virginian or the 100-ton cars in serv- 
ice on the Chesapeake & Ohio. Cars of this class are, 
of course, not encountered in regular interchange serv- 
ice. Empty and load brake equipment was, however, 
applied to 2,000, 70-ton cars constructed for the Reading 
and engaged in coal service on some extremelv severe 
grades. These cars are sometimes offered for general 
interchange and, therefore, may be found more or less 
throughout the country. This empty and load equip- 
ment, involving a 10-in. empty cylinder and a 10-in. 
load cylinder, operate in trains otherwise equipped with 


type К triple valves. Its quick service feature, how-' 


ever, differs from that of the type K in that the local 
venting is into a quick service bulb and not into the 
brake cylinder as with the type K equipment. 


Apprentice training on the U. P.’ 


A frank discussion of the underlying principles 
and philosophy of the plan 


By R. H. Beauchamp 


Special representative of vice-president of operation, Union Pacific System Lines 


aloof from trade contamination with a tenacity 

singularly remarkable, and industrial progress 
was painfully slow. Our progress of the past few 
years has been markedly rapid, but this was not oc- 
casioned by smarter men being born, it came with the 
putting of overalls on education. 

Vocational education is not something mysterious and 
difficult to comprehend; for to do a thing accurately 
and efficiently, and understand the purpose and tech- 
nique, and to learn to properly explain and repeat the 
performance, is education plus training, which means 
vocational education. However, it means a little more 
in the mechanical trades, in that the ability to sketch, 
make technical computations, and reproduce from 
sketches is involved. 

We have vocational training under many aliases, 
such as apprentice training, foremanship training, safety 
first measures, courtesy campaigns, shop councils, 
round-table discussions, and meetings of various sorts. 
It is the aim to reach all departments, for there is just 
as much need for vocational training among the vazious 
other industrial occupations as there is with the mechan- 
ical trades. 


| | ові from § for a long time held disdainfully 


Who is to pay? 

The need of industrial education is apparent and rec- 
ognized, but the big question is: “Who is going to pay 
for it," Industry has been paying practically the en- 
tire cost, but now and then there are indications that 


*From an address before the American Vocational Education Association 
at Los Angcles, Cal., December 17, 1927. 


workers are becoming conscious of the fact that mental 
development is principally their responsibility. How- 
ever, I occasionally hear the plaintive cry that industry 
gets all the benefits of increased efficiency that workers 
are able to show through mental and manual training. 
The greatest wage fixing influence of labor is wholesome 
intelligence, and the only way in which labor can hope 


to successfully attain its ends is to properly develop ' 


that most powerful influence the world has ever known, 
the human mind. 

Industrial executives should also realize that we are 
fast approaching the age when the standing of each in- 
dustry on the industrial chart will be measured, not 
alone by the intelligence of a few executives, but by the 
collective intelligence of the entire industrial concern. 
Honest capital is the victim of ignorant labor, and ig- 
norant labor is the victim of dishonest capital. Indus- 
trial education will promote co-operative effort, the 
fundamental of democracy, and operate to remove ignor- 
ance, dishonesty and drudgery. It is the surest road to 
industrial peace, and both industry and labor are bene- 
fited in the same measure. 


А democratic procedure 


An industrial educational program must have a 
sympathetic understanding and the sincere interest of 
those for whom it is intended, yet some do not seem 
to comprehend the necessity of discarding the cloak of 
pedagogy and getting on common ground with the 
worker and industry, in order to build that confidence 
and faith so necessary to the proper commencement of 
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educational development. Industrial training is, essen- 
tially, a democratic procedure, and must be carried to 
industry and become an integral part of industry; you 
can’t take industry out of its environment to put it 
“in school.” Furthermore, education must be sold to 
the worker, and if a demand is to be created, then it 
must be attractive and profitable. 

Some have leaned toward vocational education by 
correspondence; but to my way of thinking this method 
with the industrial trades just about approaches zero in 
educational endeavor. I do not mean to condemn cor- 
respondence course as a whole, but I am firm in the be- 
lief that insofar as the mechanical trades are concerned, 
most courses, so far, have proved of little practical 
value to the apprentice. Furthermore, I am fearful 
that the reaction in too many instances has seriously 
retarded industrial education; for subscribers to a vo- 
cational correspondence course frequently give up in 
despair, and having lost faith, they seem to lose spirit. 

The classroom work of technical instruction should 
be in close contact and interwoven with the practical 
work, and the instructor should have both under his 
immediate observation, because the apprentice needs 
guidance while he is doing the work rather than after 
the work has been done. When a correspondence course 
is of value, it will, as a rule, prove materially bene- 
ficial only to those with advanced education ; and most 
workers do not belong to this class. Therefore, voca- 
tional education, being intended for workers with a pri- 
mary or retarded education, a correspondence course 
can be of value only when dove-tailed with personal 
contact by instructors, to see that the ideas are being 
absorbed and properly understood. We desire that our 
appprentices have constant contact with instructors and 
supervisors, so that information will be immediately 
available, to the end that errors may be avoided and 
production not retarded. 


Every supervisor an educator 


, Every supervisor should be an educator, and industry 
is learning that one of the principal requisites of the 
supervisor is the ability and will to educate and train 
those under his supervision. No training plan will ever 
be successful unless it has the sympathetic interest and 
active co-operation of the supervisor. And to create 
and secure this interest and co-operation, he must be 
made to feel that he is not only responsible for disc:- 
pline of apprentices, but is, in fact, one of the most 
important members of the teacher faculty. From this 
statement I believe you will understand why we have 
been sold to the idea of foremanship training, which I 
consider the outstanding contribution of federal and 
state vocational men to industrial education. 

In developing our apprentice training plan we readily 
admit that the little word "economy," which means so 
much to successful business, was the principal of the 
composite which influenced our action. We carried the 
conviction that to train men to our standards and de- 
velop their creative and productive powers by teaching 
the technical side, as well as the practical, and thus build 
up an organization of efficient men and good citizens, 
eager to make the most of their attributes and thus 
command respect and merit promotion, was a big step 
in the interest of economy; and we have found it so. 
The men we train develop a sort of ownership feeling 
toward our company, which has a subtle retaining and 
stabilizing influence, and now, happily we find that our 
mechanical labor turnover (labor turnover is the curse 
of industry and workmen) has been reduced to a rea- 
sonable minimum. 
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A broad influence 


Our plan embraces more than education and training. 
We go so far as to be interested in the social and home 
life of our boys; but our activities in this respect are 
so guarded that it may not properly be said that in- 
structors or supervisors assume an unseemly inquisitive- 
ness or meddlesome attitude. Good character 1s a val- 
uable asset to the man and the institution for which he 
works, and it is good business to develop high class men. 
We also encourage thrift. 

We do not pretend to be an institution of learning; 
but an industrial concern that has for its objective safe, 
efficient, and reliable service. We do not give degrees 
or awards—except in a manner appropriately fitting we 
do give a certificate at the end of the journey—but turn 
out a finished product fully qualified as a journeyman, 
who will prove a valuable asset to the institution that 
employs him. It is also our aim to develop honorable, 
upright, loyal citizens. Е 

We provide well equipped school rooms at all our 
larger shops, and class room attendance, four hours per 
week, not to exceed 40 weeks per year, is compulsory. 
We also encourage attendance at part time classes and 
special study of subjects in which they appear deficient, 
and our instructors and supervisors are eager to lend 
assistance. Materials and supplies, including text data 
and class room equipment, are furnished by the com- 
pany. Apprentices must take proper care of the instru- 
ments loaned to them. 

We have apprentice instructors at all main shops. 
These are fortified by the valuable assistance and co- 
operation of the vocational education departments of 
various states and the federal government, and voca- 
tional education departments of some of the city schools. 
State, federal and municipal representatives also co- 
operate in vocational extension work with other em- 
ployees. 

Most of our apprentice instructurs have gone through 
college, and have also served time as apprentices. Our 
requirements are that they be men of good character, 
so that they may teach character building in the simple 
way so well understood by the boy, namely, by example. 
They must be instructors of ability, peculiarly adapted 
to the work of handling boys; natural leaders. But in 
addition to the apprentice instructors, each foreman is 
also a leader and responsible for the boys under his 
supervision. Questions of boys must never be ignored 
and their discrepancies must not be overlooked. Curs- 
ing or other improper treatment of apprentices is un- 
heard of on the Union Pacific System. 


Selection of apprentices 


Next to the selection of instructors, is the selection 
of the apprentices, to which we are now directing spe- 
cial attention. The efficiency of a mechanical product is 
largely dependent on the quality of the material used; 
and the same principle applies to the apprentice. Rail- 
road mechanical work is important, and a mechanic 
should be efficient, accurate and reliable; for the trans- 
portation of commodities and human life with safety 
and dispatch depends on the quality of his product and 
the accuracy of his work. Therefore, to select a boy 
who is lazy, careless, unresponsive to responsibility, and 
physically or otherwise incompetent, is not only a lia- 
bility insofar as economy is concerned, but his employ- 
ment would be unjust to the public. We require the 
equivalent of an eighth grade education as one of the 
entrance requirements, and the minimum age limit is 17 
years. 

Favoritism is frowned upon, and, so far as it is pos- 
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sible to do so, not only the apprentice instructor, the 
foreman, the master mechanic or the shop superintend- 
ent have a hand in the selection and employment of 
apprentices, but as a follow-up measure I try to find 
time to have an early personal interview with each new 
apprentice taken into the service. Не is told about 
many things he can do and of just a few things that will 
not be tolerated. We tell him that great opportunities 
may be found in the mechanical field, and that his pro- 
gress and future achievements depend on his applica- 
tion to work and study as well as on his character, abil- 
ity and endeavor. 


Mental standards 


We have a minimum mental standard in accepting 
applicants, which is determined by written examination 
and personal interviews. I have little faith in fancy 
schemes like the so-called intelligence tests, or psycho- 
logical tests. I do not know much about them, but I 
do know that when it comes to the creative arts and 
the handling of men, certain men possess that undefinable 
something which makes them outstanding. No one 
knows what that undefinable something is, and no in- 
telligence tests will reveal it; only actual contact with 
the work and men will indicate to any degree of cer- 
tainty whether or not a man has it. 

Most of our supervisors and instructors would not 
recognize psychology dressed up in “fancy togs.” But 
whether they realize it or not, all are applied psycholo- 
gists and teachers (if not, it is a reflection on the man- 
agement), and as proof outstanding of their ability in 
these respects, they are selecting and placing boys who 
are developing into just the sort of men we need; men 
who learn the technical as well as the practical side of 
their trades, and who graduate as applied psychologists 
and tradesmen. And if they show that undefinable 
something which qualifies them for leaders or specialists. 
they are assigned to the positions they will best fit in. 


Apprentice boards 


The boy is taught not to be afraid, but that he must 
respect his superiors in rank and age. He soon ivarns 
we have apprentice boards that keep a careful check of 
his conduct and his work in the school room, as well as 
of his practical work in the shop. Each apprentice 
board is comprised of the master mechanic (or shop 
superintendent in charge), general foreman and three 
departmental foremen, and one mechanic each from the 
seven mechanical crafts. The board must meet at least 
once every three months, and the master mechanic or 
the shop superintendent, as the case may be, is the chair- 
man. It is the duty of the board to note the progress 
of each apprentice, analyze the progress made in the 
cxaminations held by apprentice instructors, and ex- 
amine all other reports that have to do with the deport- 
ment, schooling and training of apprentices. It is the 
duty of the apprentice board to take such action on all 
matters affecting the apprentice as will reflect a decided 
interest in their welfare and progress. 


The board, by majority vote, may remove an appren- 
tice from the service or change his occupation. In case 
of a tie vote, the apprentice is given another trial for 
such period as may be agreed upon by the board, and 
during the trial period he is paroled to the chairman of 
the board, who has sole authority as to disposition dur- 
ing that period. It should be understood, however, that 
authority of the board does not abrogate agreement 
rules with respect to investigation and right of appeal. 
Apprentices consider it a severe reflection if called be- 
fore the board for discipline, and, happily, we are reach- 
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ing the point where such instances seldom occur. In 
order to insure the efficiency of the apprentice boards, 
all details of each meeting must be spread in the minutes, 
showing the action taken in each case. The minutes are 
reviewed by the proper mechanical officers, and are 
held available for inspection by other officers authorized 
to review this intimately human side of our training 
plan. 

Our apprentice training program does not, therefore, 
resolve itself into a one-man proposition; every me- 
chanic on the job with whom an apprentice works, and 
every supervisor on up to the general manager of the 
property, and up to the vice-president of operation, has 
an interest and responsibility. Even the president of 
the company thoroughly understands our plan and takes 
a personal interest. 

We have a definite schedule for practical work in the 
shop, which may be varied at the discretion of the ap- 
prentice instructor. In our school rooms we teach blue 
print reading, railroad shop drawing, which includes 
freehand sketching (the importance of which I wish to 
emphasize), shop arithmetic, and other subjects closely 
related to actual shop work, such as operation of air 
equipment, automatic train control and radio. Instruc- 
tion on the latter subjects, however, is restricted to cer- 
tain trades and to such details as will prove of practical 
value to the apprentice. 

We are now devising a plan having for its purpose 
the requirement that each apprentice make a detailed 
analysis of important jobs, which I much prefer to so- 
called. intelligence tests. We have shop classes on the 
more important work such as valve setting. Apprentices 
are sometimes permitted to rebuild freight cars and 
locomotives as exclusive apprentice productions. We 
have lectures on safety first, and a definite plan for 
boys to preside at safety first meetings, shop councils, 
and other meetings, for which they are frequently re- 
quired to prepare articles which they know are subject 
to constructive criticism. We encourage apprentice 
clubs, but the boys must promote, finance and conduct 
them on their own responsibility. 

We have a system of grading and some standard re- 
ports showing characteristics, progress, etc., but I think 
it is a mistake to burden apprentice instructors or sup- 
ervisors in this respect. Progressive examinations do 
not impress me nearly so much as occasional confer- 
ences with apprentice boards, supervisors, and instruc- 
tors, to learn from them their knowledge of each boy 
in the shop; for if they are able to tell us all we want 
to know regarding each boy, then we feel there is no 
occasion for apprehension in respect to the sort of boys 
we are going to graduate. If progressive examinations 
will help the boy, then it will be very well to continue 
them, but if they are intended to tell the supervision 
something they already should know, they represent time 
wasted. 


Does it pay? 


The mechanical trades demand trained men and rail- 
roads have always trained men and paid the cost of 
training. Just now we happen to have the cost localized 
and it stands out like a "sore thumb." "The cost, how- 
ever, has always been with us, and the objections I hear 
remind me of the old expense account gag, involving the 
overcoat which was included but could not be seen. In- 
dustrial executives who believe they are getting trained 
men without paying for the training are either wholly 
unfamiliar with what takes place, or content with the 
"covering up" process; that is, they know the cost of 
training is in the expense account, but are content so 
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long as lack of exposure does not invite criticism. The 
difficulty now is that the champions of a prescribed pro- 
gram, who boldly put the “overcoat” in the expense ac- 
count where it can be seen, are obliged to defend and 
justify this item of expense; and their chief difficulty 
lies in the inability to compare a visible expense with a 
hidden expense. 

For example, say we have 1,000 apprentices attend- 
ing school on company time four hours per day, 40 
weeks per year, and the average rate of pay is 50 cents 
an hour. А few simple computations and we find that 
the cost of class room attendance is $80,000 per year. 
Those on the negative side gleefully throw the spotlight 
on that outstanding figure, and promptly tell you that 
it is an additional expense, and that the training given 
is not responsible for the present state of efficiency in 
shop operations; that tightening up of supervision, 
speeding up of production, etc., are the responsible fac- 
tors. This is not an additional expense; it is an ex- 
posed expense. 

While I do not say that our training program is re- 
sponsible for every improvement made in the mechan- 
ical department, I do say that it has made a healthy con- 
tribution to the improvement, and that every venture to 
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improve service is a training process, call it what you 
may, and industry pays the bill. There are no tangible 
assets which can be fished out to show that our train- 
ing program is costing a lesser amount than previously 
expended, for previous expenditures were hidden. One 
may support ones argument with generalities, but it 
takes an unusually clever person to be convincing when 
dealing with generalities. However, I am firm in my 
conviction in comparing the results obtained, that we 
are expending far less to train men than the old method 
would now cost us. A training plan must pay, for any 
venture that doesn't pay is a trouble maker. 

I do not believe that industry should be required to 
pay the entire cost of class room attendance. Some 
think this cost should be on a 50-50 basis; and that 
would help considerably. I like the 50-50 idea, but I 
really think that in teaching a man the practical side, 
safeguarding his person and health, and paying to him 
a decent wage, is the 50 per cent side of industry, and 
that a free contribution of time necessary for study and 
mental development, and a manifestation of willingness 
and eagerness to render safe and efficient service within 
reasonable limits of mental and physical endurance, 
ought to be the 50 per cent side of the worker. 


Nickel steel for locomotive boilers' 
Possesses high strength and ductility— Physical properties at high "ZZ 


temperatures and after ageing superior to carbon steel ^^ Ро 
Т 


By Charles McKnight 


c / Lf 


Metallurgist, Development and Research department, International Nickel Company 


designing some new locomotives desired to in- 

crease the capacity and efficiency of their motive 
power without materially increasing the total weight. 
This could be done by increasing the boiler pressure 25 
per cent but to do that without increasing the thickness 
of the boiler plate appeared on the face of it to be an 
impossibility. But the Canadian Pacific successfully ac- 
complished the apparently impossible by taking a step 
that they had been investigating and considering for 


, | ‘WO years ago the Canadian Pacific railway in 


Such an unprecedented step on as large a scale as this 
immediately aroused countrywide interest, not only 
among railroad officials but among builders and users of 
other types of boilers. Several railroads have trans- 
lated this interest into actuality in the shape of one or 
more locomotives; for example, the new high-pressure 
locomotives of the Delaware & Hudson have nickel 
steel boilers. Others are still seriously considering it 
and experimenting. The same is true of manufacturers 


of large stationary boilers. 


Table I—Average of 523 tests on three per cent nickel steel boiler plate 


Per cent R 
verage Specified 
Average Specified ре 

Carbon ................... 0.163 0.20 тах. Ult. tens. str., lb. per sq. їһ....... ... .... ...... 77,880 70,000 Min. 
Manganese ............... 0.557 0.40-0.80 Yield point, lb. per sq. їл......................... 47.550 50 per cent U.t.s. 
Phosphorus ............... 0.021 0.045 max. Elongation in 8 ın., per сепі.... ................. 26.33 1,600,000, Min. 20 
Sulphur .................. 0.029 0.045 max. U.t.s. 
Silicon .... : Not spec. Red. of area, per сепї............................. 54.15 50 
Nickel 2.75-3.25 Impact value, Izod, ft. 1Ь...... ........... ...... 63.4 


Some time. This was the use of three per cent nickel 
steel boiler plate of 70,000 Ib. per sq. in. minimum ten- 
sile strength. Approximately 30 per cent stronger than 
carbon steel, its use permitted an increase in boiler pres- 
sure from 200 to 250 Ib. per sq. in. without any change 
in thickness of the boiler plate. A total of 44 loco- 
motives were thus constructed for this company in 1926; 
24 Pacific type and 20 Mikado type. They have fully 
Justified the expectations of improved performance and 
efficiency. 


sci Aper presented before the semi-annual meeting of the American 
Society for Steel Treating at Montreal, Quebec, February 16-17, 1928. 


Unquestionably the Canadian Pacific railway inde- 
pendently pioneered in this development. It detracts in 
no way from this road to say that inquiry has since de- 
veloped that this action was anticipated more than a 
quarter of a century ago when the Baldwin Locomotive 
Works built a locomotive with boiler shell, firebox and 
other important parts of nickel steel. A few years 
earlier nickel steel plate had been employed for the tubes 
and boilers of the U. S. cruiser "Chicago." The first 
stationary boiler of nickel steel was also built about the 
same time. That these were not followed by more was 
probably because the demands were not as great then as 
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now and also a better plate was not necessary. 

Ascertaining definitely that these boilers had been 
built so long ago settled quite as definitely the question 
of what life could be expected of nickel steel. The 
boilers of the "Chicago" are still in service after 30 
years use, although the demands are now light. The 
same is true of the locomotive, which still operates after 
more than 25 years of service. 


Comparison of nickel and carbon steel plates 


During the past two years, beginning with the plates 
rolled for the Canadian Pacific railway, data have been 
collected showing the physical characteristics of the low 
carbon three per cent nickel steel boiler plates. The 
averages of results of tests on all but a few nickel steel 
plates which have been utilized during this period for 
boiler construction are shown in the Table I and com- 
pared with a number of tests on carbon steel boiler 
plate in Table II. 


Table II—Average of 385 tests on carbon steel boiler plate 


Average Average 
per cem 
Carbon ...... 0.193 ОИ. tens. str., lb. per sq. in.... 59,200 
Manganese .. 0.40! Yield point, Ib. per sq. іп...... 36,200 
Phosphorus .. 0.022 Elongation in 8 in., per cent... 28.64 
Sulphur ..... 0.033 Keauction of агеа............. (Not determined) 
Impact, Izod................. (Not determined; 


Primarily nickel steel is used because of its higher 
strength with practically the same ductility as carbon 
steel. But, in addition, the other qualities which are de- 
sirable, even necessary, in a boiler are developed with 
nickel steel to a higher degree than with any other ma- 
terial, so that it is peculiarly, almost uniquely, suited to 
boiler requirements. These additional qualities are its 
physical characteristics at high temperatures, its excel- 
lent impact values, its resistance to embrittlement in 
boiler service and its uniformity. 


High temperature characteristics of nickel steel 


Physical testing of boiler materials at room tempera- 
tures and under usual conditions can at best be only an 
approximate guide to the suitability of the material for 
boiler service. At best the working temperature of a 
boiler is some 200 deg. F. higher, in a temperature range 
where changes occur in the nature of the steel. But even 
worse, with the temperatures and pressures now being 
used, the steel enters the “blue-brittle” range, where an 
ordinarily soft and ductile metal unaccountably loses its 
toughness and becomes very brittle, although the 
strength is greater than when cold. A piece of boiler 
steel which can be bent double when cold will break off 
short at this temperature and the fracture will have the 
characteristic blue color which alike indicates the tem- 
perature and the derivation of the term “blue-brittle- 
ness."t 


А great deal of research into this matter of high tem- 
pun characteristics of steel has been done recently. 

he data most applicable here seem to be those incorpo- 
rated in Figs. 1 and 2? ? The superiority at any tem- 
perature of the nickel steel over carbon steel is appar- 
ent. In Fig. 1 at 480 deg. F. (corresponding to a sat- 
urated steam pressure of about 500 Ib. per sq. in. gage) 
the properties of nickel steel are relatively low. Never- 


1 See “Tensile Properties of Boiler Plate at Elevated Temperatures" — 
Н. J. French—Transactions, American Institute of Mining and Metal- 
lurgical Engineers, 1922, and discussion thereof. 

Data from “Die Kesselbaustoffe,” by von P. Goerens, Zeitschrift des 
Vereines Deutscher Ingenieures, Jan. 19, 1924, Vol. 68, No. 3 

* The physical data presented in this paper should be considered compara- 
ble only in each given set of figures. This is particularly true of elonga- 
tions and impact values, which vary widely according to the test specimen 
used. 

In examining the results of several thousand tensile determinations, the 
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theless there is a superiority over the special carbon 
boiler steel of 123 per cent in yield point, 7 per cent in 
tensile strength, 28 per cent in elongation and 8.5 per 
cent in impact resistance. The data embodied in this 
curve are taken directly from the authority quoted and 
the figures for carbon steel refer to a "special boiler 
steel" of German manufacture. 


Embrittlement in service 


The high temperature characteristics of the metal are 
buttressed by another and unique feature. The boiler 
designer has always been faced by the specter of em- 
brittlement in service. It has long been known that or- 
dinary tensile tests are of little value as indices of per- 
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Fig. 1—Characteristics of 5 per cent nickel and straignt 
carbon boiler sheets at elevated temperatures 


formance in a boiler. Impact tests, resorted to as a 
means of detecting britttleness prior to service, have 
failed in their purpose. How misleading such tests 
can be is shown by the report of Goerens previously re- 
ferred to. He discusses the phenomena of "ageing" and 
"recrystallization" of boiler plate in service and then 
gives interesting data on some full-size long-time tests. 
The data are too comprehensive and detailed to be in- 
cluded here, but in Fig. 3 are shown graphically the es- 
sential results. Briefly, he first annealed a carbon steel 
boiler plate (0.8 in. by 5.25 ft. by 22.5 ft.) and then 


author encountered discouraging discrepancies, due principally to varying 
conditions of test., The main factor causing discrepancies seemed to be 
the finishing temperature of the steel as rolled, which caused surprising 
variations of results. If this factor is disregarded, it is possible to obtain 
excellent tensile characteristics from a plate entirely unsuited for fabri- 
cation or subsequent service in a boiler. 

In the work on nickel steel in our own and associated laboratories, the 
tensile test specimen was invariably the American Society for Testing 
Materials standard 8-inch plate specimen and the metal had been given 
the thermal treatment customary for this type of boiler steel; i.e, a re- 
tarded cooling after rolling. 
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formed it by bending as it would be formed in a boiler. 
Tested before bending and at intervals of опе day, one 
year, 252 years without actual service, and 2% years 
with 17 V2 months in actual boiler service, it was found 
that the strength and elastic limit increased a little pro- 

sively while the elongation decreased after bending 
24 ће remained practically constant. But most strik- 
ing is the serious dropping off in impact resistance, 
from 24-O to 3.3, a decrease of 86.25 per cent. Small 
wonder that frequent inexplicable boiler failures occur 
through embrittlement and cracking. | 

ha way similar to ageing, recrystallization affects 
boiler plate but not to so marked a degree. Fortunately, 
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Fig. 2—Tensile characteristics of 5 per cent nickel and 
straight carbon boiler steels at elevated temperatures 


also, the effect of recrystallization is not markedly ap- 
parent until temperatures in excess of 900 deg. F. are 
encountered. Practically, in a boiler the effects of either 
ageing or recrystallization or both may occur because 
the plates are stressed during forming and bending in 
the manufacture of the boiler or they may occur after 
the boiler is in commission as a result of stresses which 
are induced by differences in the temperature at various 
parts of the boiler. The injurious effects will become 
more noticeable as the boiler pressure and consequent 
thickness of the plates increase because of the greater 
difficulties of forming, bending and riveting heavier 
plate as well as because of the fact that increased heat- 
ing surface and higher rates of evaporation offer more 
favorable conditions from temperature differences and 
additional stresses in the boiler. 

Nickel steel resists these two destructive agencies to 
a marked degree, probably better than any other steel. 
The results of comparative ageing and recrystallization 
tests on five per cent nickel steel and "special boiler 
steel” (carbon 0.11 per cent; manganese 0.53 per cent; 
Phosphorus 0.026 per cent; sulphur 0.031 per cent); 
are embodied in Fig. 4 which shows conclusively the 
vast superiority of the nickel steel. 

. Uniformity of nickel steel 

. It is well known that there is marked variation both 
ш the chemical composition and tensile results of test 
pieces taken at various parts of a carbon steel boiler 

plate‘ and that when specifications are met with tests 

from one place the plate may diverge dangerously from 


Phe "Experiments on the Segregation of Steel Ingots in Its Relation to 
Testi Speci ations"—C. L. Huston —Proceedings, American Society for 
ng Materials, Vol. VI 
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the requirements at other places. Experience has shown 
and it has often been commented on that one can confi- 
dently expect a much smaller variation with nickel 
steel? The Tables III and IV show the satisfactory re- 
sults of several top and bottom tests, as well as the uni- 
formity of analysis. 

The valuable bend test has been satisfactorily met. 
The specifications usually call for a top transverse bend 


Table III—Uniformity of tests of nickel steel 


Yield Tensile 
point, strength, Elongation, Area, 
Test Ib. per sq. іп. lb. per sq. in. рег cent per cent 
Bottom Long. ....... 40,600 77.800 25 56.1 
Top Trans. ......... 43,600 76.700 20 36.0 
Bottom Lcng 5 77,900 28 57.0 
Top Trans. 77,700 25 48.9 
Bottom Long. . ,400 25 58.2 
Top Trans. ... Ў ў 78,600 25 49.1 
Bottom Long. ....... 42,100 77,400 26 59.7 
Top Trans. ......... 41,900 78,000 2.5 51.4 
Av. Variation, per cent 2.86 2.70 2.37 11.4 
‚ Av. Variation, per cent 
Carbon steel, picked 
at random, same 
number ........... bs 6.02 dax EE 
Analysis: Carbon Manganese Phosphorus Sul»hur Nickel 
Per Cent 0.19 0.55 0.012 0.035 2.95 


test and, as a general rule, nickel steel not only meets 
the full requirements of a 180-deg. bend about a pin 
whose diameter equals the plate thickness, but can be 
closed down flat on itself without cracking. There is 
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Service Test of Carbon Steel Boiler Plate 
© Mn-0.53 P-0?6 5-0.3!) 
0.8°thick х 22.5' long, anndgled before bending at I685°F. 


Fig. 3—Graphic of data obtained on full size long time tests 
of boiler plate 


little difference between the bends on carbon steel and 
nickel steel. As a matter of fact, one user stated that 
the bend tests on nickel steel were the best he had ever 
seen. 

Manufacture 


In the industrial application of nickel steels, con- 
sideration had to be given to the proportion of nickel to 


Table IV—Uniformity of analysis of nickel steel 


Top, per cent Bottom, per cent 
Carbon .......... 0.29 0.22 0.21 0.15 
Manganese 0.72 0.69 0.73 0.76 
Phosphorus 0.018 0.018 0.016 0.016 
Sulphur ..... 0.021 0.024 0.027 0.023 
Silicon ...... 0.25 0.25 0.23 0.22 
Nickel ........... 2.62 2.68 2.66 2.66 


be used in the steel. It was eventually decided to use a 
2.75 to 3.25 per cent nickel steel. The desirable char- 
acteristics of nickel steels are obtained with this steel, 
although to a slightly less degree than with five per cent 
nickel. The cost 1s less and there is the added advantage 
that such a steel is a standard of which many thousands 
of tons of plate have been made, the total eclipsing the 
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aggregate amount of all other alloy steel piate ever roll- 
ed. Table V gives in abbreviated form the physical 
characteristics which have been obtained in tests of this 
steel and which are concordant with the results with five 
per cent nickel steel. 


Table V—Properties of three per cent nickel steel 


Tensile tests 
же» > = AE RN gy 
68 


Ageing tests 


486 660 After 
deg. deg. deg. After — recrystal- 
F. F. F. Sample ageing lization 
Ult tens str., 
Ib. per sq. in... 62,200 64,000 54,100 62,300 66,900 60,000 
Elastic limit, Ib. 
per sq. in...... 42.700 28,500 25,600 42,700 59,700 38,000 
Elongation, рег 
CONE с» ье.» 27.5 21.9 33.1 36.0 36.0 33.0 
Кед. 
cent 71.0 63.0 73.1 71.0 67.0 70.0 
Impact, ft. Ib..... 30.6 29.8 28.4 30.1 27.7 29.0 


The decision having been made to employ a three per 
cent nickel steel, there remained only to fit the steel to 


Fig. 5—Carbon steel firebox plate showing corrosion along 
Stress lines 


the boiler design. At that time a steel of 70,000 Ib. per 
sq. in. minimum ultimate tensile strength was not only 
adequate, but generously so. А steel having between 
0.15 and 0.20 per cent carbon was, therefore, decided 
upon and it has not been necessary thus far to depart 
from that standard. 

When the first plates were being rolled, it was mutu- 
ally agreed by the consumer and the manufacturer that 
in order to take the most advantage of the contained al- 
loy, the nickel steel should be "killed," although most 
boiler plate is not so treated. 

With a killed steel, the yield is less than with the or- 
dinary steel, on account of the piped portion of the ingot 
which must be discarded. A fair figure is 60 per cent 
or more usable product from the ingot. Also a killed 
steel is prone to have surface defects, such as "snakes" 
and "pits." 

These variations in practice with killed steels do not 
detract from their desirability but are, as a matter of 
fact, guarantees of superior quality. Killed steels for 
boiler plate have gained a great deal of favor recently 
and by some it is thought that for high pressure work 


5 Briefly, a “killed” steel differs from an “open” or "rimming-in" steel 
in that sufficient silicon, manganese, aluminum or other element is added 
to render the steel substantially gas-free after solidification. A secondary 
effect is that, blowholes being no longer present in sufficient volume to 
counteract it, the steel exhibits piping along the center-line of the ingot. 
To lessen this, it is essential to use hot-tops and properly designed molds. 
Silicon is rarely in excess of 0.30 per cent in Sud steels. 
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they will eventually supplant entirely the present type. 
They have one great advantage in that their defects are 
usually on the surface and apparent on inspection. 

Nickel steel for plate is always killed in modern prac- 
tice and therefore presents the same problems of yield 
and surface to the manufacturer. It is essential that 
the steel be well made, that approved ingot molds and 
hot-tops be used, that the heating of ingots prior to roll- 
ing be given careful attention and that the rolling itself 
be conducted so as to ensure the best possible surface. 
With these precautions, experience has shown that there 
is little difference between nickel steel plate and other 
killed steels, either in yield or in rejections on account 
of surface defects. 


One of the problems which was encountered and 
which had to be overcome by the manufacturer was that 
of unintentional heat treating of the nickel steel. Ordi- 
nary boiler plate is finished at the mill in a wide range 
of temperatures, depending largely on the thickness of 
the plate, and is straightened immediately after rolling. 
The continued passing of the plate back and forth be- 
tween the leveling rolls has almost the same effect as a 
quench. This does not mean a great deal of difference 
on the low carbon steels but when nickel steel was so 
treated, the quick cooling hardened the plates consider- 
ably. It was found necessary to roll the plates at a 


AGEING DATA 


Carbon Steel stressed under 
36,000 Ibs./sq.in.before ageing 
Nickel Steel under 61200 lbs/ 

sq.in. before ageing 


RECRYSTALLIZATION DATA 


Stressed under 36,000 Ibs/sq.in 
heat 6h. at 1350F. cool in air 
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Fig. 4—Comparative ageing and recrystallization tests on 5 
per cent nickel steel and special boiler steel (0.11 per 
cent carbon) 


temperature sufficient to ensure their finishing at a 
good red heat, after which the plates were rolled off the 
hotbed and piled one on top of the other and later cov- 
ered with sand. Using this method, it took the plates 
about eight hours to cool down to a black heat and this 
anneal, if it can so be termed, resulted in a better pro- 
duct and improved bend tests. 

No difficulties in fabricating nickel steel plate have 
developed and no variation from standard practice has 
been necessary. Either carbon steel or nickel steel ri- 
vets can be used, as dictated by design, and welding 
with the arc or gas process is perfectly feasible. Nickel 
steel welding rod should be used. 


Possibility of higher strengths with nickel steels 


The plates in the boilers of the "Chicago" of 3.5 per 
cent nickel steel, had an ultimate tensile strength of 80.- 
000 to 90,000 1b. per sq. in., a yield of 50,000 to 63,000 
lb. per sq. in. with an elongation in 8 in. of over 20 per 
cent and they also met with full bend test.* 


APRIL, 1928 


The analysis of nickel steel now being extensively 
used for boilers was selected not because it was the ul- 
timm obtainable, but because it meets the present re- 
quirements of strength adequately with excellent sub- 
sidary characteristics. It now seems possible that the 
extension of some work already undertaken may make 
avilable another nickel steel as much superior to the 
present nickel steel as it is superior to carbon steel. 


Corrosion and firebox cracks 


While only a small consideration in the adoption of 
nickel steel for boilers, a feature not to be overlooked 
isthat Of the increased resistance to corrosion. It is, of 
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Fig. 6—Beend test on high tensile (100,000-1Ь.) nickel steel 
plate 


course, well known that above 20 per cent nickel confers 
practical immunity from the types of corrosion met with 
in boilers and this immunity is proportional to the nickel 
content below that figure. With three per cent nickel, 
tests show a higher resistance to corrosion than the 
usual boiler materials. 


There always has been trouble with firebox sheets of 
locomotive boilers cracking between the staybolt holes 
and this trouble is apparently increasing with the in- 
crease in the size of boilers and the pressures employed. 
It is usually considered that this cracking is funda- 
mentally due to corrosion, but we feel that corrosion is 
of secondary importance. It is recognized that when a 
steel has been overstressed and then subjected to cor- 
Tosive agents, the corrosion will take place more rapidly 
where the stress has occurred.” That this condition ex- 
ists in firebox sheets which crack, seems to be demon- 
strated by the fact that even a superficial examination 
will show that the cracks running from one staybolt 
hole to another take on the appearance of magnetic lines 
of force (see Fig. 5); i.e. they follow the stress lines. 
We believe it unusual, if it occurs at all, for these cracks 
to run longitudinally or parallel with the direction of 
least Strain in a firebox sheet. If these conclusions are 
justified, then it is not so much a question of corrosion 
as Опе Of strength and resistance to embrittlement and 
the obvious remedy is to apply a stronger sheet. 


Nickel steel is of double advantage here as its higher 
Strength and resistance to embrittlement enable it to 
resist the primary cause, while it is also naturally more 
resistant to corrosion. The first to make practical use 
of nickel steel for firebox sheets was the Canadian Na- 
tional railroad about three years ago and since then a 
number of others have made experimental installations. 

here has been no failure of nickel steel plate from this 

Cause and, on the other hand, in the cases where it has 


private Communication, U. S. Navy. Also "Nickeled Steel”—A. L. 
1902" Proceedings, American Society for Testing Materials, Vol. III, 


көзе “Rissbildungen und Anfressungen ап Dampfkesselelementen,” 
and Pomp, Korrosion und Metallschutz, May, 1927 
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been applied as a cure, it is reported as being effective. 
Boiler tubes and staybolts 


For boiler tubes the situation regarding corrosion is 
exactly the reverse of that for shell plate, as corrosion- 
resistance is here the primary consideration and the in- 
creased strength has little to do with it. Boiler tubes 
running from 0.10 to 0.20 per cent carbon and contain- 
ing about 2.0 per cent nickel have shown in actual ser- 
vice a life of from seven to fifteen times that of carbon 
steel tubes in districts where the water is bad. This, of 
course, has been sufficiently encouraging to warrant 
the extended use of nickel steel boiler tubes in bad 
water districts and in addition there are a large number 
of railroads who either have nickel steel boiler tubes 
under test or are using them as a regular material on 
some portions of their line. Their use is not entirely 
new, as tubes with a higher percentage of nickel were 
used by several of the navies, among them our own, as 
long ago as 1900, and ones with a lower percentage only 
a few years later. The unexplained peculiarity of these 
tubes has been the fact that boiler scale collects to a 
much less degree on them than on the ordinary tubes.* 


Table VI—Corrosion tests 


(a) Exposure Corrosion Tests 
Loss in weight, Ib. per sq. ft. per year 


Sea water resh water 
Wrought: ЖИЙ. 221.95 $e 0.1409 0.1275 
Soft, steel. ash sata sir EH 0.1612 0.1204 
Three per cent nickel steel...... 0.1173 0.1021 


(b) Twelve Months’ Exposure—Sea Water 
Loss in weight, per cent 
1.89 


Wrought ron са еъ езер 8 
0.25 per cent carbon ѕїее}р...................... 1.72 
Three per cent nickel steel.............0ee2e0eee 1.36 


(c) Exposure to Steam and Salt Water 
Loss in weight, per cent 
== = = 


Bessemer steel ........... 
Open-hearth steel ........ 0.33 1.98 
Three per cent nickel steel 0.27 1.00 
Results taken from Nickel Steel—Synopsis of Experiment and Opinion— 
. B. Browne, Transactions, American Institute of Mining and Metallurgi- 
cal Engineers. 


It has been reported in at least one case where a boiler 
was tubed partly with carbon steel and partly with 
nickel steel, the nickel steel tubes outlived three sets of 
carbon steel and when they were removed they were 
found to be in practically the same condition as when 


Fig. 7—Nickel steel staybolt threaded bend test 


they came from the mill; that is, with the mill scale per- 
fectly apparent. 

The primary load on a staybolt is that which it is de- 
signed to carry—a pure tensile stress which is not ex- 
cessive in relation to the strength of the materials used 
and which is numerically equal to the load due to steam 
pressure on a square of area equal to the product of the 
staybolt spacing distances. But a far more important 
load is that occasioned by expansion of the firebox and 


8 "Non-Corrosive Nickél Steel Boiler Tubes"—4A. L. Colby—Proceedings, 
Society of Naval Architects and Marine Engineers, Vol. 11, p. 135. Dis- 
cussion elicited the fact that in a comparative test of two boilers, one 
tubed with ordinary tubes and the other with three per cent nickel steel 
tubes, after five months' service the nickel steel tubes were smooth, glossy 
and free from attached scale, while the ordinary tubes were rough and 
pitted, with scale covering the pitted surface. Ап 18 months' trial showed 
a seven per cent fuel economy in favor of the boiler with nickel steel tubes. 
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weaving of the boiler. Іп firing a cold boiler the firebox 
begins to expand longitudinally before the shell plates 
are hot, which results in a bending of the staybolts. 
Eventually, the shell is also heated and expands, so that 
the bending is to some degree recovered, but this recov- 
ery is never entirely complete, since there is always a 
marked temperature difference between the firebox 
sheet and the outside shell. 

Furthermore, the inside of a boiler where it is in con- 
tact with hot gases is very sensitive to temperature 
changes. For example, the opening of the firebox door 


Table VII—Comparison of staybolt materials 
Fi 


о 
з : 
a e g 
È e © 
E $ 4o Ub. Я 
a о a H А 
Wrought iron ........................ 0.02 0.04 0.13 
Wrought iron ... ................. 0.06 0.04 0.09 
Staybolt мее) ..... .................. 0.06 0.02 0.01 
Staybolt steel ....................... 0.15 0.36 0.03 
Staybolt steel ........................ 0.18 0.47 0.07 ы 
Nickel staybolt steel ................. 0.10 0.07 0.02 2.07 
Nickel staybolt steel ................. 0.08 0.04 0.02 1.98 
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conditions are established, which may lead to a failure. 
Corrosion is also one of the important factors affect- 
ing staybolts. Located in the worst places in a boiler 
from a viewpoint of corrosion and subjected to stresses 
and to a temperature difference between the ends, both 
of which induce chemical corrosion, the staybolt has al- 
ways been peculiarly subject to rusting and pitting and 
one of the main considerations influencing the choice 
of material has been the ability to resist corrosion. 
Steel has been replacing other materials used for stay- 
bolts quite rapidly and of the various compositions of 
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As received 33,000 49,400 34.0 46.4 103 455 "4 Teises 
1650 F. C. 30,300 46,500 36.5 49.3 95 32  ..... 43,000 
As received 34.000 48600 34.8 51.2 102 46 31,000 48,0 
1650 Е. C. 29,400 45,500 37.3 $4.4 92 38 28,000 46,000 
As received 29,900 46,300 41.3 73.3 86 62 28,000 45,000 
1650 F. C. 19.300 49.700 41.0 69.3 88 17 27,000 44,000 
As received 32,250 58,800 39.5 65.2 110 69 30,000 49,000 
1650 Е. C. 33,000 53,000 38.3 62.1 101 12 30,000 46,000 
As received 43,500 70,100 32.0 53.7 123. 24. us o9)» 
1650 F. C. 34,100 063.800 32.0 51.1 112 9 31,000 49,000 
As received 39,600 53,000 418 72.7 104 87  .....  ..... 
1650 F. C. 41,500 53,700 43.5 79.0 102 87  ..... 53,000 
As received 40,700 54,900 40.0 76.9 107 82 35,000  ..... 
1650 Е. С. 42,700 55,100 43.8 77.0 103 83 32,000 51,000 


will almost instantly cause а contraction of the arch 
tubes, and to a lesser extent, the boiler tubes. With the 
closing of the door, expansion re-occurs. This move- 
ment is quite marked and has been measured. Any 
change in position of the inside firebox is relative to 
the outer shell of the boiler and naturally, therefore, 
causes bending of the staybolts. In addition, the en- 
tire locomotive has a certain amount of vibration. 
The result of all these factors is that staybolts are 
subject to vibration and continual, even if slight, bend- 
ing motion while under tensile stress, and ideal fatigue 


steel used it is noteworthy that almost all contain nickel 
in amounts varying from 0.50 to 3.50 per cent. The 
analysis most often used is a very low carbon 2 per cent 
nickel steel. For staybolt service such a steel is super- 
ior to any other material as it is strong enough for the 
duty, yet remarkably ductile, has good resistance to fa- 
tigue and remarkable impact values. On tests this type 
of steel has consistently shown impact values of such 
high order that no other steel is in the same class. 

A comparison between staybolt material of wrought 
iron, steel and nickel steel is shown in Table VII. 


The design and proportion of 
locomotive boilers’ 


A decided revision of the accepted standards of locomotive 
and boiler ratios is needed 


By C. A. Brandt 
Chief engineer, The Superheater Company, New York 


Part I 


ance today is condensed in the unit, ton-miles 
per train-hour. There has been a steady increase 
in the figures expressed in this unit during the past 30 
years. No actual ton-miles-per-train-hour figures have 
been found for the railroads in Canada, but I recollect 
that for the railroads in the United States, the gross 


Te best measure of railroad operating perform- 


* Abstract of a paper presented before the Canadian Railway Club, 
Montreai, Que., February 14, 1928. 


increase was about 42 per cent from 1906 to 1916. From 
1916 to 1925 there was an increase of 57 per cent. No 
doubt the railroads of Canada have equalled or exceed- 
ed this record. 

The problem that has confronted locomotive design- 
ers toward accomplishing this result has been a very 
difficult one, for increasing the sustained power of a 
locomotive by direct methods involves an increase in the 
physical dimensions and the weight on the drivers. The 
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wight limitation, with few exceptions, is 60,000 to 65,- 
(0 Ib. per axle. Determined efforts have been made by 
оте Of the larger railroad systems in the country to 
kep the weight below 62,000 Ib. per axle, and thus les- 
ya the destructive action of the driving wheel on the 
track. Our efforts, then, must be directed toward the 
duction of a locomotive which will develop the high- 
et possible power per unit of total weight, or stating 
itanoth er way, one that will have as small a weight as 
pssible рег horsepower developed. Such a locomotive 
mut, Of necessity, have a very high thermal and me- 
danical efficiency. 


There is little hope of increasing the weight on the 
divers or of reducing the factor of adhesion below 
tht which has been used on recently designed locomo- 
tives. ‘The factor of adhesion usually referred to is 
the weight on the drivers divided by the maximum trac- 
(we force. But we are now recognizing that the true 
ftor Of adhesion is the weight on the drivers divided 
by the maximum turning effort, which may be as high 
a 30 per cent greater than the average. When the 

linder arrangement is such as to give a nearly uni- 
form turning movement, the true factor of adhesion has 
been reduced to nearly 3:4. 


In this paper I shall discuss principally the problems 
of the boiler and superheater, or the steam-producing 
part of the locomotive. Usually the boiler problems are 
discussed independently of the balance of the locomo- 
tive. This cannot well be done without some reference 
to the locomotive in general as the engine and the 
boiler are so closely related, frorn the standpoint of con- 
struction as well as performance, that one part cannot 
be easily changed without disturbing its relation to the 
other. | 
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Fig. 1—A comparison of actual ratios of mean effective 
Pressures with those calculated by Coles Ratios 


The design of the boiler and superheater will, in the 
final analysis, determine not only the efficiency at which 
the steam is produced but also the efficiency and capac- 
ity of the locomotive, since the steam consumption of 
the cylinders depends largely on the superheat and 
Pressure of the steam. Briefly this relation works out 
as follows. 


The mean effective pressure in the cylinders deter- 
mines the capacity of the locomotive for all speeds if 
there is а sufficient amount of highly superheated steam 
available. The higher the superheat and the initial boil- 
ег Pressure, the higher the mean effective pressure and 
the more efficient and powerful the locomotive will be. 

fter the steam leaves the boiler, it must pass through 
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the superheater, throttle and steam pipes: This redticts' 
the steam pressure, due to the frictional resistance of 
the steam passing through these parts, and it is of tlie 
utmost importance that this pressure drop be kept at tHe 
minimum. 


Here is where the superheater presents a difficult 
problem, as the steam area through the superheater as 
well as the superheating surface that can be installed is 
determined by the diameter of the boiler. Then again, 
the horsepower capacity can be raised by reducing the 
back pressure on the pistons. As the vacuum in the 
smokebox creates the draft which determines the 
amount of coal that can be burned, it is of the greatest 
importance that the draft loss through the flues be re- 
duced to a minimum by increasing the gas area through 
the boiler. This again is determined by the boiler diam- 
eter and the superheater. It is thus seen that the diam- 
eter of the boiler has a greater importance than any 
dimension of the boiler design and the greatest pos- 
sible diameter of boiler should be used in every case. 

Of course, there are other factors that affect the mean 
effective pressure of the cylinders— particularly the 
valve gear, which determines the valve travel. The im- 
portance of long valve travel which produces long port 
openings at short cutoffs and longer exhaust port open- 
ings, has long been recognized. Its use has been in- 
corporated in many recently designed locomotives. 


Locomotive ratios 


The problems of cylinder and boiler proportion or ra- 
tios have been the subject of intense study by many able 
men, since the first locomotive was built. It would 
seem to the layman that the laws governing its design 
should have been all figured out and settled by this time. 
Such, however, is not the case, and suggestions for im- 
provements are continually being made. 

But before we start discussing the design and pro- 
portion of the boiler, it is well first to determine what 
the maximum power is that a given cylinder can develop 
so we know what to aim at. 


Speed factor 


The falling off of tractive force of a locomotive as 
the speed increases is caused by a reduction of the ratio 
between the mean effective pressure in the cylinders and 
the boiler pressure. This ratio plotted against piston 
speed is used to calculate the tractive force at various 
speeds and is usually termed "speed factor". This fac- 
tor has been universally used in determining the trac- 
tive force and the maximum cylinder horsepower, which 
was determined some years ago by F. J. Cole, and is 
plotted as curve No. 1 in Fig. 1. 


Developments of the most recent locomotives, how- 
ever, have shown that it is possible by the use of high 
superheat and correct proportioning of the boilers and 
cylinders to raise this ratio considerably. On the same 
figure have been shown curves No. 2 and No. 3 which 
illustrate this ratio of speed factor obtained on carefully 
conducted tests on two recently constructed locomotives. 


It will be noticed that a remarkable improvement has 
been made on these and other similar locomotives and 
these curves present the best picture that can be painted 
to illustrate the improvements in locomotive design of 
today. The speed factor shown in curve No. 2 can 
safely be used for freight locomotives with wheel di- 
ameters up to 70 in. and curve No. 3 for high speed 
passenger locomotives when a Type E superheater and 
a feedwater heater is used. 

With the above suggestion for determining the maxi- 
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mum tractive force for starting and at speeds, we can 
now calculate the maximum cylinder horsepower that 
can be developed with a locomotive using highly super- 
heated steam. 


Steam consumption 


The next step is steam consumption per indicated 
horsepower. In the calculations for the steam demand 
of a superheated locomotive, a figure of 20.8 Ib. per 
horsepower-hour has been used universally. This was 
also proposed and used by Mr. Cole and was based on 
steam around 200 Ib. pressure and 200 deg. superheat. 

Since the introduction and use of 300 deg. or more 


van [зм] ans} tere. 


RAILWAY MECHANICAL ENGINEER 


VoL. 102, No. 4 


the question of the design of the boiler, superheater, 
feedwater heater, etc. Experience shows that some lo- 
comotives are better steamers than others and some are 
not very good. It is evident, therefore, that there are 
some features in the design of a poor boiler that impose 
a limit on the development of higher power or reduce 
the efficiency as compared with others. Our efforts 
should, therefore, be directed toward finding out where 
the weak link is in a particular design and discuver the 
ratios or proportions that would show improvement. 

My first intention was to discuss the high pressure 
water tube firebox boiler only, this being the problem 
that is today most intensely studied. Éy high pres- 
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Fig. 2—Locomotive and boiler dimensions, ratios and proportions 


of superheat obtained with the Type E superheater, 
coupled with a somewhat higher pressure and better 
steam distribution in the cylinders, this steam rate has 
been materially reduced. 

Numerous tests have been made showing a steam rate 
as low as 15 to 16 Ib. per indicated horsepower-hour 
at maximum capacity. It is, therefore, suggested that 
when a locomotive is designed to use steam superheated 
to 300 deg. F., a pressure of from 225 to 275 lb., a 
feedwater heater and large grates, a steam rate of 17% 
lb. per indicated horsepower including auxiliaries, can 
be safely used. 


General boiler design 
With these important points in mind, we now come to 


sure is meant boilers carrying upwards of 300 lb. pres- 
sure. When reviewing the accomplishments, however, 
that have been made in the design of the most recently 
constructed standard type of locomotive having a Type 
E superheater and a feedwater heater with a pressure 
around 225 to 250 Ib., it appeared that the most valuable 
contribution I could make at this time was to analyze 
the reasons for the remarkable improvements made in 
the last ten years, using the conventional designs. 
There has recently been placed in service a 4-6-4 
passenger locomotive, ratios, Fig. 2, column 31, that 
has developed 4,295 i. hp. with a weight on the 
drivers of 42.3 lb. per ihp., and a total weight 
per engine of 80 Ib. per i.hp. when pulling а train 
of 26 steel passenger coaches at 67 m.p.h. When you 
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find that this has been done with a boiler and super 
heater efficiency of 78.6 per cent, an average steam con- 
sumption of 17.14 Ib. per hp.-hr. and a coal consumption 
of 2.09 per i. hp.-hr., including all auxiliaries, then you 
must sit up and take notice. These figures are average 
results of many tests, and the best average results on 
any single run with this train were an average boiler 
and superheater efficiency of 84.2 per cent, a steam con- 
sumption per i. hp.-hr., 15.04 Ib. and 1.89 Ib. of coal fired 
per 1. hp.-hr. This included all auxiliaries. The coal per 
drawbar hp.-hr. was 2.68 lb. and the maximum temper- 
ature of steam was 750 deg. F. 

Fig. 3 shows the comparison between tractive force 
and cylinder horsepower calculated from Cole's for- 
mula and the tractive force and power actually obtained 
from test. 

A recent large freight locomotive of the 4-12-2 type 
has developed a maximum of 4,917 i. hp. with a weight 
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Fig. 3—Actual horsepower and tractive force at speeds 
exceed the calculated, in modern locomotives 


on the drivers of 72.3 lb. per i. hp. and total weight of 
101 ib. регі. Һр. This is very remarkable for a heavy 
freight locomotive and represents, as far as I know, the 
heaviest power output recorded. 

Another locomotive of the 4-8-2 type having a total 
engine weight of 95.8 Ib. per i. hp. pulled a freight train 
of 122 cars of 9,315 tons at a maximum speed of 34.8 
m.p.h. and an average speed of 18.25 m.p.h. wit' a coal 
consumption of 2.59 lb. per drawbar hp.-hr., including 
al auxiliaries. This performance was equalled by 
another locomotive of the 2-8-4 type hauling 9,324 tons 
at 18.3 m.p.h. average speed on 2.50 lb. of coal, per 
i. hp.-hr. The drawbar oull-speed for this 4-8-2 type is 
shown in Fig. 4. 


There have been several reciprocating steam locomo- 
tives built in the last few years carrying over 300 Ib. 
boiler pressure. All are constructed with water tube 
fireboxes and compound cylinders as follows: One with 
350 Ib. and one with 400 Ib. boiler pressure by the 
Delaware & Hudson, the Baldwin No. 60,000 with 350 
Ib. pressure, and the Schmidt-Henschel locomotive car- 
rying 880 Ib. and 200 Ib. The performance of the D. & 
H. locomotive is not known, but that of the Baldwin 
No. 60,000 has been published. 

The.increase in the theoretical thermal efficiency by 
the use of high pressure is well known to all students 
of this subject. Lawford Fry, metallurgical engineer, 
Standard Steel Works Company, pointed out in a recent 
paper that the theoretical thermal efficiency of the loco- 
motive cycle will increase from 14.2 per cent at 220 Ib. 
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to 17.9 per cent at 450 Ib. and 207 per cent at 600 1b. 
absolute pressure.* 

To obtain the benefit of high pressure, it is clear that 
a high ratio of expansion must be used by compounding, 
and the three-cylinder arrangement makes this quite 
simple and practical. When we consider the remark- 
able efficiency now obtained with a 225-lb. pressure 10- 
comotive with a Type E superheater and a feedwater 
heater, it seems that in order to get a return on the in- 
vestment and maintenance cost of water tube fireboxes 
and compound cylinders, a steam consumption of from 
10 to 12 lb. of steam per i. hp.-hr. should be obtained 
and a coal consumption well below two pounds per 
drawbar hp.-hr. 


The water tube firebox 


It was a courageous step when the steam pressure for 
the staybolt boiler was jumped from 200 to 250 Ib. 
Thousands of these are now operating successfully. Re- 
cently 265 1b., 275 lb. and 300 Ib. boiler pressures have 
been used on a few locomotives. Whether a 300-1. 
staybolt boiler will prove satisfactory, only experience 
will tell. The general opinion among the best author- 
ities now is that above 250 Ib. or 275 Ib. pressure, a 
water tube firebox is the safest and most desirable. 

The water tube firebox is an old design. It was first 
designed 30 years ago by the eminent Russian engineer, 
J. Brotan. Several locomotives were built in 1904. C. 
Noltein reported on these locomotives to the Interna- 
tional Railway Congress in 1910 as being satisfactory. 

The reason why the Brotan boiler has not been placed 
in general use throughout the world is probably due to 
the great difficulties experienced and the time required 
to keep the water tubes free from scale. Where good 


feedwater is available, we know from the experience of 
the New York, New Haven & Hartford and the Dela- 
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Fig. 4—A comparison of tractive force and horsepower of 
similar locomotives, differing in boiler pressure, cy- 
linder sizes and in the type of superheater 


ware & Hudson, that a water tube firebox can be satis- 
factorily maintained. 

Unfortunately there are only a few places in the 
world where pure water for locomotive use is avail- 
able. In localities of bad or even normal water con- 
ditions, the loss of time and cost of keeping the water 
tubes clean might be very high. It appears, therefore, 
logical that the only water tube firebox that can be 
satisfactorily used is one where only pure, or preferably, 
distilled water is used in the water tube end of the 
boiler. 

This paramount requisite for successful operation of 
the water tube firebox is incorporated in the principle 


*See the August, 1927, Raikcay Mechanical Engincer, p. 527. 
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used by the Schmidt-Henschel locomotive referred to, 
where the steam used by the cylinders is evaporated 
by means of indirect heat and then condensed in heat 
interchange coils located in the steam drums, the con- 
densate returning to the bottom of the firebox headers, 
thus forming a closed cycle. 

While this design was particularly evolved for a high 
pressure locomotive, this form of construction may 
prove of advantage with lower pressures as well. It 
would seem, however, that the many apparent advan- 
tages of a water tube firebox will be developed into a 
practical construction supplanting the staybolt type of 
firebox. 


Boiler ratios 


I have shown some of the older locomotives in the 
table in Fig. 2 to add to the interest of this comparison. 
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Fig. 5—Relation of the combustion rate to boiler efficiency 


This table shows the principal dimensions of some of 
these locomotives and also the ratios of some of the im- 
portant parts. 

The standard of excellence in design should be the 
locomotive that has given the highest power output per 
unit of total weight, the weight on the drivers and per 
1,000 Ib. of theoretical tractive force. These ratios wil! 
give you an accurate picture not only of the excellence 
of the general proportions and over-all efficiency, but 
also of the refinement in the mechanical design. Only 
locomotives in approximately the same class of service 
should be directly compared with each other. 

It is to be regretted that actual dynamometer tests are 
not available for all of these modern locomotives, but 
it is known that the performance of the others shown 
has been excellent and probably equalled those for 
which tests have been published. 

It is evident that it is impractical to lay down a defi- 
nite rule or ratio that would fit any given condition. All 
rules and ratios must be used with great care and ana- 
lyzed in the light of actual conditions to be met. There 
are certain fundamentals, however, that must not be lost 
sight of and it is the intention to present and tabulate 
here the facts available to aid in properly designing a 
locomotive boiler with as little theoretical speculation as 
possible and at the same time, give assurance that the 
best possible locomotive will result. 

The locomotive ratios developed by the late F. J. 
Cole, published in 1917, have in the past been the most 
authoritative information on this subject. These were 
based on many years experience and tests on locomo- 
tives in general use at that time. There has been a 
gradual tendency away from these ratios, however, in 
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the last few years and there is now a great need for a 
decided revision in these previously accepted standards 
of proportion. Many tests have been conducted on 
several recent locomotives: and these have given us 
much valuable data, which if wisely interpreted should 
help in future design. 


Boiler efficiency 


When the performance of a locomotive boiler is ana- 
lyzed, one immediately notices that the efficiency de- 
creases rapidly as the rate of firing increases, or from 
about 75 to 80 per cent with a coal rate below 40 lb. 
of coal per square foot of grate per hour to about 40 
to 45 per cent efficiency with a coal rate of around 200 
lb. per sq. ft. 

A number of curves are plotted in Fig. 5, showing 
the boiler efficiency vs. the rate of firing. It will be no- 
ticed that some curves are considerably higher than 
others while other curves show a different slope. It is 
thus clear that there must be some factors entering into 
the proportion of the boilers that have a great influence 
upon the efficiency for any given rate of firing, as well 
as upon the rate of decrease as the rate of firing in- 
creases. The principal factors that are responsible for 
the great heat loss, as the output increases, are as fol- 
lows: 

First—Imperfect combustion producing carbon monoxide 

Second—External radiation from the boiler and firebox 

Third—Loss of heat in the smokebox gases 

Fourth—Unburned fuel escaping from the boiler. This heat 
loss increases very rapidly on the older type of boiler as the 
rate of firing increases. umerous tests have shown that this 
heat loss will run from 15 to 20 per cent at a 60-Ib. coal rate, 
up о as high as 50 per cent when the coal rate is 200 Ib. per 
sq. ft. 

This is due to the fact that the grate area and fur- 
nace volume are too small to give the carbon and vola- 
tile combustible time to mix intimately with the oxy- 
gen and burn before they enter the flues and is also due 
to the small gas area through the boiler, which causes 
too high a gas velocity and draft loss through the flues. 
It is clear, therefore, that a great gain in boiler effi- 
ciency will result from any effort that will improve 
these conditions. 


Grate area and furnace volume 


The various factors entering into this problem are the. 


grate area, the percentage of air opening through the 
grate, the firebox heating surface and volume, together 
with the arrangement and length of flame travel, and 
the gas area through the boiler. 


Up to very recent years there has been a reluctance 
on the part of locomotive designers to increase the 
grate area ratios above those commonly used in years 
past. Interest, however, has been aroused on this ques- 
tion and recent locomotives have been built with a much 
larger grate ratio than heretofore. Arguments have 
been advanced against large grates, a prominent one 


being that the so-called standby losses would be unduly 
increased. | 


This reason, I believe, is not well founded, as the 
coal burned when the locomotive is not working is 
largely determined by the blower draft, and there would 
not be much difference in the total standby coal burned 
with a large or small grate if the fireman pays any at- 
tention to his job. f 

Furthermore, the radical change in locomotive opera- 
tion in the last few years has minimized the item. A 
few years ago, the average locomotive run was about 
150 miles at the end of which the fire was dumped, 
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while nowadays the locomotive runs have been length- 
ened to from 600 to 800 miles and fires are only dumped 
when it is necessary to hold the locomotive for repairs. 

The determination of the correct grate area may seem 
at first glance to be a simple matter, but in reality it 
is quite involved. The total amount of coal to be 
burned per hour should first be determined. This, how- 
ever, is influenced greatly by the efficiency of the boiler 
and cylinder so that most careful consideration should 
be given to these conditions before the maximum total 
is determined. The question of pounds of coal per 
square foot of grate, for maximum output is the im- 
portant question to settle. 

Mr. Cole in his studies of ratios recommended a 
maximum rate of 120 lb. per hr. per sq. ft. It is now 
believed by many competent designers that this is too 
great for maximum efficiency. А rate of 80 lb. may 
now be considered a good average maximum. The 
quality or heat value of the coal should also be con- 
sidered. It is evident that if coal containing 9,000 
B.t.u. per pound is used, 45 per cent more coal must be 
fired to give the same heat as when coal containing 
13,000 B.t.u. per pound is used. For average condi- 
tions, however, the quality must be disregarded to some 
extent as locomotives on large railroad systems are 
likely to burn coal ranging from the best to the poorest 
from one end of the run to another. А heat value of 
12,000 B.tu. per pound can, I believe be considered 
a fair average, for design purpose. This may be criti- 
cized by some as too low, but it is an error in the right 
direction. That a large grate area and a consequent 
low rate of firing has a most important bearing on the 
overall efficiency of the boiler will be evidenced from 
examination of the boiler efficiency curves plotted in 
Fig. 5. Fig. 5 shows the overall boiler efficiency plotted 
against coal rate for stoker fired locomotives with Type 
A and Type E superheaters and without feed water 
heater. Stoker fired engines only are considered in 
these comparisons. 

It is interesting to note from the data and ratios 
shown in items 27, 28 and 29, Fig. 2, that the loco- 
motives which have the greatest sustained power per 
unit of weight or tractive force, are those that have a 
large grate area ratio. It appears that on locomotives 
with 63-in. drivers a ratio of grate area per 1,000 Ib. 
tractive force, of 1.245 to 1.44 have given the better 
result than those with a smaller ratio. For locomotives 
with 72- and 75-in. wheels a ratio of 1.48 to 1.65 has 
been used with most gratifying results. The locomo- 
tive in column 25, Fig. 2, with a ratio of 2 sq. ft. per 
1,000 1b. tractive force, is burning a special light coal 
of low heat value. The most efficient high speed pas- 
senger locomotive for which complete test data is avail- 
able, shown in column 31, Fig. 2, has a ratio of 1.88. 

A typical example of what happens when the coal 
rate is forced too high is illustrated in a capacity test 
made by the Pennsylvania which was published in its 
bulletin No. 32. The maximum evaporation of 62,000 
lb. of water per hour was reached when firing 11,070 
lb. of coal per hour or a rate of 159 Ib. per sq. ft. of 
grate, giving about 50 per cent boiler efficiency. The 
firing rate was increased to 16,000 Ib. of coal per hour 
ог a coal rate of 229 Ib. with practically no increase in 
the evaporation, showing a boiler efficiency of 35 per 
cent. Thus practically all coal fired above the coal rate 
of 159 Ib. was wasted in this locomotive. 


Grate bar construction 


In discussing the efficiency with which the fuel is 
burned, I mentioned that the design of the grate bar 
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is of great importance. Up to a few years ago, the 
general practice on locomotives burning bituminous 
coal has been to use grates having an air opening of 
approximately 40 to 50 per cent of the total grate area. 
Within the last few years investigations have been car- 
ried on in order to determine if this general practice 
could be improved upon. Committees of the Traveling 
Engineers Association and others have in the past 
recommended that the size of the individual air open- 
ing through the grate should be made to suit the fuel 
to be burned but that the aggregate total air opening 
through the grate should be as large as possible. 

As a result of these recommendations, the present 
practice of a large air opening through the grate has 
become general. The investigations carried on, how- 
ever, by such railroads as the Santa Fe and the North- 
ern Pacific have in the past two years shown that a 
considerable improvement in the efficiency can be ob- 
tained by decreasing the total amount of air opening 
through the grate. The tests conducted showed that 
grates having a large percentage of air openings be- 
tween 40 and 50 per cent permitted too large a quantity 
of air to enter the furnace for proper efficiency. In 
pursuing these investigations through analysis of the 
smokebox gases, it was found that the aggregate per- 
centage of air openings could be reduced to about 12 
to 16 per cent of the total grate area. This seems 
logical, as even with as small an air opening through 
the grate as 12 per cent, the velocity of the air will 
be considerably less than the velocity of the hot gases 
through the flues. As the internal net gas area through 
the boiler usually is from about 9 per cent to 13 per 
cent of the grate area, the velocity of the air through 
the air opening in the grate will be approximately one- 
fifth of that through the flues, due to the fact that the 
specific volume of the hot gases entering the flues is 
about five tiines that of the cold air entering through 
the grate. 


(Part II, which will appear in the May issue as the 
concluding installment of Mr. Brandt's paper, contains 
a discussion of firebox heating surface, the evaporating 
rates for tubes апа flues, and the results obtained with 
superheaters and feedwater heaters.—Editor.) 
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Unique boiler construction incorporated into the design of 
British locomotives by Sir W. G. Armstrong, Whitworth 
& Co., Ltd., Manchester, England. The lower part 
of the smoke box is flanged square and is 
secured directly to the frame and cylinder 
castings 


Big four wheel shop at Beech Grove 


Shop handles large part of wheel work for entire road — 
Wheel handling facilities speed up the work 


The shop building proper is a 75-ft. by 121-ft. steel 


HE Cleveland, Cincinnati, Chicago & St. Louis 
wheel shop located at the company's principal re- 
pair point at Beech Grove, Ind., has, within the 
last two or three years been improved in layout and 
equipment with the object of increasing capacity and 
output to a point where, eventually the major portion 


and brick structure. The layout of shop facilities and 
machine tool equipment is shown in one of the draw- 
ings. At the west end of the building the incoming 
wheels are stored and inspected. In this space trans- 
verse storage tracks are provided for approximately 
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Plan of the Big Four wheel shop at Beech Grove 


of the wheel work for the entire road may be handled 400 pairs of mounted wheels. At the opposite end of 
at this one shop. the shop a storage space of similar capacity is located 
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for remounted wheels awaiting shipment. On the 
north side of the shop the space is used for the storage 
of second hand unmounted wheels and scrap wheels. 
Crane facilities are provided here for loading the scrap 
wheels into cars. 


Unloading wheels for the shop with locomotive cranes 


Shop equipment 


The shop is arranged in such a manner that the work 
moves through the shop from west to east without 
doubling back at any time during the process. As may 
be seen from the layout the machine tool equipment 
consists of the following units: 
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constantly as it has been found that these give more 
satisfactory service under the conditions than wood or 
concrete and are easily renewed at small expense. 


A view outside the wheel shop showing the finished wheel 
storage 


Organization 


At the present time the force consists of 11 ma- 
chinists, 10 helpers, one laborer and three inspectors, a 
total of 25 men exclusive of supervisors. With the ex- 
ception of the piece-work inspector, shop inspectors and 
laborer, the shop is operated on a piece work basis. 
There is one piece work inspector and two wheel in- 
spectors; one on cast iron wheels, the other on steel 
wheels. The steel wheel inspector keeps all wheel 
records and the cast iron wheel inspector handles the 
shipping as well as the checking of wheels. Two help- 


The Cleveland, Cincinnati, Chicago & St. Louis Railway Company 


Date. 
LOADED ON 


Station 


эти: 
Raiiway Co's. 
ША 


[ SERVICE METAL  ] 
А АКЕ ge 
NI Le 


Vea Yor No crn handed FF нке or pot Wight Stasi Wei had tut Tage et. — — 
tread contour before turning 


AXLES—ACTUAL DIMENSIONS 


г | 


HIE 


i 


42-in. car wheel lathe for tire turning 

Axle lathes 

600-ton double-end hydraulic demounting press 
400-ton single-end hydraulic mounting press 
Combination journal turning lathes 

48-in. car wheel boring mills 

Double emery floor grinder 


A one-ton overhead electric monorail crane in con- 
junction with jib cranes of like capacity serve all of the 
axle lathes and the two hydraulic presses. Cast iron 
plates are used as a floor surfacing throughout those 
parts of the shop where it is necessary to roll wheels 
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Wheel defect tag and wheel shop recor 
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ers are continually engaged in unloading and loading 
wheels. Most of this outside work is handled with the 
aid of locomotive cranes. These same two helpers 
keep the boring mill operators supplied with wheels and 
move wheels from storage to the tire lathe and mount- 
ing press. Three helpers are assigned to the demount- 
ing press and in addition to this work distribute the 
axles to the several axle lathes and move the de- 
mounted wheels from the press to the scrap or second- 
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hand storage. The 11 machinists are assigned respec- 
tively to the wheel lathe, journal lathes, axle lathes and 
boring mills. Three helpers are assigned to the mount- 
ing press whose duties are to get the axles and wheels 
from the points where they are placed by lathe and 
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demounting press where the wheels are pressed off from 
the axles and the unmounted wheels, if for scrap are 
rolled out to the scrap storage to await loading while 
the second hand wheels are either held in the shop for 
remounting or go to the outside second-hand wheel 


Upper left: demounting press—Upper right: mounting press—Lower left: north side of 
the shop—Lower right: the journal lathes 


boring mill operators, to mount them in the press, paint 
the journals and, finally, remove them to the outside 
storage. One helper is assigned to outside work to 
assist in loading wheels, blocking the wheels on the 
cars, painting journals, etc. 


How the wheels are handled 


When wheels are removed from a car for defects at 
outlying points they are tagged with a wheel defect tag 
“K” shown in one of the illustrations. This tag shows 
a record of the place and date of removal, the car 
record, and a list of wheel and axle defects on which 
the inspector checks the defects which caused the wheel 
to be removed. With this record the wheels are 
shipped to the wheel shop at Beech Grove where they 
are unloaded and placed in the shop storage. The de- 
fect tag does not indicate on which of the pair of 
wheels the shop inspector may look for the defects 
noted, it being his duty to find them himself. The shop 
inspector makes a complete record on the “wheel shop 
record blank” also illustrated. A copy of this wheel 
report is kept at the shop while the original is sent to 
the chief A. R. A. clerk for billing and checking pur- 
poses. The shop inspector after completing his inspec- 
tion marks the wheels either “second-hand” or "scrap." 
In either case the wheels then pass into the shop to the 


storage. Second-hand axles are handled from the 
press by the overhead monorail to the axle lathes. The 
scrap axles are removed to a separate pile which is re- 
moved by the stores department to a reclaiming shop 
where they are upset in a forging machine to smaller 
sizes. The 5-/4-іп. by 10-in. axles are upset, to form 
5-in. by 9-in. and the 5-in. by 9-in. are upset to form 
4Vj-in. by 8-in. After reforming, these axles are re- 
turned to the wheel shop and are treated as new 
axles of the smaller size. 

Second-hand mounted wheels which have been sent 
to the shop because of axle defects which necessitate 
only the turning of journals, are brought into the shop 
and taken directly to the journal turning lathes at the 
east end of the shop. These two lathes are depressed 
below floor level and at the track intersections pneu- 
matic jacks are provided in the floor for handling the 
wheels. 


How axles are handled 


The work in the shop as far as axles are concerned 
consists of three classes of axles; new, reclaimed and 
second-hand. Under present conditions approximately 
2,500 axles a month are handled. As far as new axles 
are concerned, they are finished complete in one ma- 
chine which includes the rough and finish turning of 
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the wheel fits and journals and the rolling and polish- 
ing of journals. As previously: mentioned, reclaimed 
axles, after being returned to the wheel shop, are 
treated the same as new axles. 

The second-hand axles, after coming from the de- 
mounting press, are placed in piles at the several axle 
lathes. They are taken from these piles as needed by 
the lathe operator, placed in the lathe and the journals 
trued up rolled and polished. When necessary the 
wheel fit is trued up. If not, the lathe operator chalk- 
marks the wheel fit “о. К. for mounting.” The axles are 
then taken from the lathe and placed in a separate 
pile on the floor where they are inspected by the piece- 
work inspector and given consecutive numbers. 

The shop is equipped with three car wheel boring 
mills, two of which are modern machines. The third, 
shown as No. 1 on the machine tool layout, is a some- 
what older machine. No. 1 boring mill is equipped 
with a small crane for handling the wheels which is a 
part of the machine. Boring mills Nos. 2 and 3 have been 
fitted up with a special wheel handling device which is 
clearly illustrated in the accompanying pictures. И 
consists of a special elevating floor jack with a rack 
against which the wheels are rolled in an upright 
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jack having a swivel head to which is attached a 
swinging beam having special hooks at each end oper- 
ated from a single lever near the center. When the 
operations on the wheel on the boring mill have been 
completed the beam is swung over both wheels, the 
hooks grasp the flange of each wheel on opposite sides 
and by applying air pressure to the jack both wheels 
are raised up. The beam is then swung around 
through a half circle which places the finished wheel 
over the rack on the floor jack and the unfinished 
wheel over the boring mill table. The air pressure is 
released and the wheels are let down and the hooks 
released. The boring mill operator then chucks the 
wheel on the machine and starts the boring operation. 
After this, the air is released on the floor jack which 
lowers the finished wheel to a position on the floor 
from which it is rolled away and another one put in its 
place to repeat the operation. By means of this de- 
vice, it is possible to complete the operations on a wheel 
in as short a time as 2 min. 20 sec. On an average the 
floor to floor time for wheels on the machines equipped 
with this device on all-day production is about 4-16 min. 
On this machine the average production is 106 cast iron 
wheels for each eight-hour day. The No. 1 boring 


Wheel loading device—By means of the floor jack and swinging beam the wheels are 
` handled from floor to boring mill table 


position. When the air pressure is applied to the jack 
the wheel is raised up to a horizontal position at a 
height equal to that of its position when on the table 
of the boring mill. Midway between the floor jack 
and the boring mill table there is another pneumatic 


mill, which is an older type machine not equipped with 
the wheel handling device, has a capacity of 32 steel 
wheels or 88 cast iron wheels per eight-hour day. 

The boring mill operators set the boring tools on the 
machine to bore wheels within a certain range at one 
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time. The helpers keep the boring mills supplied with 
new cast iron wheels. The boring mill operators take 
measurements by calipering the numbered axles in the 
piles where they have been placed after having been 
through the axle lathe operations. Axles are selected 
by taking those on which the wheel fit diameter corres- 
ponds to the range of the boring tool setting on the 
boring mill at that particular time. The boring mill 
operator bores the wheel to correspond to the measure- 
ments taken from specific axles and then numbers the 
wheels to correspond to the measurements taken from 
the axles. Cast iron wheels with, for example, a 7-in. 
wheel fit are bored .016 in. under the wheel fit diameter 
of the corresponding axle. Steel wheels are bored 
.007 in. under the wheel fit diameter. 

The remounting press operators take the wheels from 
the piles where they have been placed according to the 
consecutive numbers given them by the boring mill 
operators; then get the proper axle from the piles 
of finished axles at the axle lathe, mount the wheels 
and after completing place them in the finished wheel 
storage outside the east end of the shop. New steel 
wheels which come from the manufacturers with the 
tires turned are brought into the shop, bored, mounted 
on new axles and are placed in the outside storage 
ready for service. 


A one-man bucker-up for 
vertical riveting 


NE of the devices developed for the last car build- 
ing contest held by the car department of the Dela- 
ware & Hudson was a bucker-up so constructed that 


With this device one man can drive and buck-up his 
own rivets 


one man could both drive and buck up any of the ver- 
tical rivets used in the underframe of the car. The con- 
struction of the bucker-up is shown at the left in the 
illustration and the method of using it is shown at the 
right. 

It consists essentially of a bar secured with a pivot 
hinge and a brace to a pedal lever to which is welded a 
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vee-shaped lug which serves as a fulcrum. The uppe: 
end of the bar is shaped to suit the head of the rivet and 
is hardened to reduce wear. The rivet is placed in the 
hole from the underside, the bucker-up is placed in posi- 
tion and the riveter holds the rivet in place by pressing 
down on the pedal lever as shown. 


A tractor remodeled for hand- 
ling car wheels 


By J. E. Scott 


General car foreman, Union Pacific, Cheyenne, W yo. 


HE illustration shows a caterpillar tractor which has 
been remodeled for handling car wheels about the 
yard and unloading from cars and platforms. In order to 
adapt this tractor to the rough traveling over the tracks, 


A remodeled tractor in position to pick up 
a pair of car wheels 


it was necessary to replace the wooden rollers with steel 
rollers made from scrap material and also to reinforce 
the platform with steel plates. When first experimenting 
with the handling of wheels with this tractor, it was 
found that the heavy weight at the end of the boom 
would cause the tractor to turn turtle. То overcome this 
trouble the clasping hooks shown on the front of the 
tractor just under the boom, were applied. After the 
axle hooks are in place, the tractor is run up close to the 
wheels and the clasping hooks placed over the top of the 
axle hooks so that the wheels when raised are drawn back 
snugly against the front end of the tractor, thus shifting 
the weight closer to equilibrium. This machine has 
proved of decided value as a time and money saver as it 
can be moved anywhere around the yard at a speed of 
six miles an hour. 


A general view of the second floor of the Маїпс Central wood mill at Waterville, Ме. 


Modern wood mill built by the 
Maine Central 


Equipped with motor driven, high speed machine tools—- 


N 1917, the wood mill and cabinet shop of the Maine 
Central at Waterville, Me., was completely de- 
stroyed by fire. It was imperative that the 

destroyed facilities be immediately replaced. At the 
present time the general maintenance of all Maine 
Central equipment has been concentrated at this shop. 
The planing mill has to supply all the finished lumber 
and cabinet work for about 7,000 freight cars, 300 pas- 
senger cars and 600 miscellaneous service cars. In 
1918, a modern fireproof woodworking shop, fully 
equipped with the latest types of motor driven wood 
mill machinery, was put in operation. 
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А typical cross-section showing the construction of the shop 


The shop, which is 151 ft. long by 69 ft. 4 in. wide, 
is constructed of reinforced concrete with brick exterior 
panels. The steel columns rest on concrete piers set 
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Yearly output 700,000 board feet of lumber 


4 ft. in the ground. The first floor consists of a 16-in. 
cinder fill on which rest the floor beams to which is 
nailed the 276-in. square edge flooring. The second 
floor is built up of two 14-in. by 20-in. horizontal floor 
girders, and 10-in. by 16-in. cross joists, spaced 6 ft. 2 in. 
apart, support the 27&-in. floor planks on which is 
nailed 7-1п. maple tongue and grooved flooring. - The 
window frames and sash are made of steel. 

The roof is supported by 6-in. by 14-in. beams on 
which are nailed 176-in. spruce planks. The roof planks 
are covered with tar and gravel roofing. The building 
is heated by a B. F. Sturtevant heating system. 


Shop equipped with a sprinkler system 


In addition to making the building of fireproof con- 
struction, an automatic fire alarm and sprinkler system 
has been installed. Tf a fire breaks out which causes one 
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of the sprinklers to function, or a fire hose to be used, 
a large bell located on the outside wall begins to ring. 
At night, in addition to this bell, another one located in 
the night watchman’s office also rings in case of a fire. 
The sprinkler and fire alarm system was installed by the 
General Fire Extinguisher Company. 

The shop is equipped with a modern shaving system 
collector. Tach machine is furnished with a galvanized 
iron pipe through which the shavings are sucked to a 
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central pipe which passes out through the roof of the 
building. The shavings then pass into a hopper at the 
lower end of which is a spout. An old box car, in 
the roof of which two hatches have been cut, receives 
the shavings from the hopper. The hopper with the car 
in position, is shown in one of the illustrations. 


Table I—Types of work handled during 1927, in the Maine 
Central cabinet shop at Waterville, Me. 


No. of pieces Description of part Coats of paint 


1 Baldwin cabinet 2 
56 Engineers’ seat boxes 1 
16 Engineers’ clothes boxes 1 
96 Engineers’ tool boxes 2 
24 Locomotive fuse boxes 2 
14 Emergency tool boxes 1 
175 Locomotive water cooler boxes* 2 

Engine pilots 1 
48 Wooden steps for switching engines 1 
24 Locomotive broom stands 1 
48 Wood racks for metal flags* 2 

4 Baggage car chests 2 
36 Engineman's arm rests "T 
24 Lecomotive seat frames 
12 Locomotive seat backs +s 
60 Locomotive torch holders 2 
18 Mail car stools 
12 Mail car step ladders 
4 Conductors’ desks 
6 Caboose iceboxes 

Work car refrigerators _ Р 

101 Bridges for даши freight — 

11 Portable milk racks for baggage trucks* Ке 
7 Bridges for unloading cattle 


* A complete description of these items appear in the article. 


The shop employs 26 men, of whom four are used in 
the locomotive shops for cab repairs. These men turn 
out all of the finished lumber, the bulk of the cabinet 
work and all of the pattern work for the system. On 
the first floor, where all the mill work is done, seven 
mill men, two helpers and one laborer handle the bulk 
of the 700,000 bd. ft. of lumber turned out yearly. 
Eight carpenters and cabinet makers are located on the 
second floor. They turn out all of the interior finish and 
outside sheathing for passenger cars. The items listed 
in Table I, indicate the quality and wide variety of work 


Four of the miscellaneous jobs made in the cabinet shop 


handled each year in this shop. In addition to this list, 
all kinds of office furniture is repaired. 


Miscellaneous items made in the cabinet shop 


One of the illustrations shows four miscellaneous 
items made in the cabinet shop. The large empty paint 
barrels are sent to the cabinet shop where lids are made 
for them and they are given a coat of red paint. As 
the wood is thoroughly impregnated with oil, the barrels 
make splendid water containers for fire purposes. These 
barrels are distributed over the system for use in freight 
and passenger stations and other locations where other 
means for fighting a fire are not readily available. 
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Sitting оп {Һе floor, one on each side of the barrel, are 
two hand tool boxes for locomotive and car repairmen. 
‘These boxes are made so that the workmen can sit on 
them when it is convenient to do so. The top of the 
machinist’s tool box has a hand hole cut in it so that 
the box can be easily carried about. The design of the 
car repairman’s tool box is unique in that runners are 
provided on the bottom so that it may be pulled along 
over the floor or snow by inserting a rope through the 
hole in the front provided for this purpose. The costs 
of the machinist’s and the car repairman’s tool boxes 


> 
No.8 Aaa aAA, Wood Screws, | 


A wooden rack for holding metal flags in the locomotive cab 


are $1.50 and $2.00, respectively. This includes a 
charge of 60 per cent for overhead. 

A water cooler box used by the engine crews is shown 
sitting on top of the car repairman’s tool box. This 
box, which is 8 in. wide, 13 in. deep and 15 in. long, is 
divided into two compartments separated by heavy mesh 
front end netting. The water container is placed in one 
compartment and the ice in the other. The boxes are 
given one coat of black varnish. They cost $1.64 com- 
plete. The road has found that the utilization of these 
boxes has effected a considerable saving in ice. 

The Maine Central has discontinued the use of cloth 
locomotive inspection flags because they are easily de- 
stroyed and their consumption was abnormally high. 


ing capacity for milk cans 


Metal flags are now used as they cannot be readily de- 
stroyed and can be repainted when they become dirty. 
The use of this type of flag made it necessary to devise a 
means of taking care of them in the locomotive cab. 
A wooden rack has been designed for this purpose. 
A drawing of the rack, which is made in the cabinet 
shop, is shown in one of the illustrations. 

Portable milk racks for platforms are also made in 
the cabinet shop. These racks are of interest in that 
they increase the loading capacity for milk cans on bag- 
gage trucks. The sloping ends of the trucks limit the 
flat surface area on which to set milk cans. By using 
the rack shown in the drawing, the loading capacity is 
increased 50 per cent. When the truck is used for 
handling baggage, the rack is quickly lifted off. 


The machine tool equipment 
The shop is equipped with modern, motor driven, push 
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button controlled machine tools and shop equipment. A 
list of this equipment is shown in Table II. Safety 
guards have been provided for cach machine. The 


fact that only one lost-time accident occurred in this: 


shop during 1927 indicates their effectiveness. Table 
II lists the machines on each floor. The machines on 
the second floor were selected to produce molding, trim, 


Most of the planing mill machinery is on the first floor 


etc., necessary for passenger car and fine cabinet work. 
Each machine is supplied with a steel tool cabinet manu- 
factured by the Durand Steel Locker Company. 

The machines on the first floor were selected to size, 
cut and finish all kinds of lumber for freight and pas- 
senger car repair work. Several of these machines 
lend themselves to the utilization of form boxes and 
tools for speeding up production. One of the illustra- 
tions shows two tools used on the four-sided matcher 
to cut, in one operation, the two grooves in car roof ribs. 
One of the side heads in which these tools are used is 
also shown in the illustration as well as the two different 
types of car roof ribs grooved on these tools. An aver- 


The shop is constructed of reinforced concrete, brick exterior 
panels and glass 


age of four hours is saved in grooving 500 ribs by the 
use of these tools. 

Five different types of templets designed to increase 
production, are used on the band resaw which will 
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handle heavy timbers up to 40 ft. in length. These tem- 
plets are shown in one of the illustrations. Templet A 
is used to cut the bevel on box car ridge poles. The 
bevel is made in two cuts. The templet is reversed in- 
stead of the long timber and is adjustable for ridge poles 
of any size and bevel. Templet В is used for several 


Table II—A list of the motor driven, push button controlled 
machines in the Maine Central wood mill at Waterville, Me. 


Machines on second floor 
Name of machine 
Horizontal post borer 
Vertical post borers 
Combination cutting off and rip saws 
Buzz planers 
Mortizer 
Jig saw 
Wood turning Jathe 
Edge trimmer 
Vertical wood milling machine 
Embossing machine 
Vertical spindle disc sander 
Single surfacer 
Rip saw, 14 in. 
Tenoner 
Four sided moulder 
Universal wood trimmer 
Band saw 


Builder 

Greenlee Bros. & Co. 
Greenlee Bros. & Co. 
Oliver Machinery Co. 
Oliver Machinery Co. 
Oliver Machinery Co. 
Beach Manufacturing Co. 
Fay & Scott Co. 

Oliver Machinery Co. 
Oliver Machinery Co. 
Oliver Machinery Co. 
Oliver Machinery Co. 

P. B, Yates Machine Co. 
J. A. Fay & Eagan Co. 
Cordesman-Rechtin Co. 
J. A. Fay & Eagan Co. 
Oliver Machinery Co. 

. A. Fay & Eagan Co. 
Chain mortizer New Britain Machine Co. 
Double spindle shaper Advance Machinery Co. 
Sander with sliding table Р. В, Yates Machine Co. 


Machines on first floor 
Band resaw (Handle timbers 40 ít. long) P. B. Yates Machine Co. 
]. A. Fay & Eagan Co. 


Swing cut-off saw 

Rip saw, 4-ft. bed . A. Fay & Eagan Co. 

Double surface grinder erlin Machine Co. 

Four sided matcher Р. В. Yates Machine Co. 

Cutting off saw, 36 in. J. A. Fay & Eagan Co. 
Greenlee Bros. & Co. 


Vertical post borer 
Double head mortiser Greenlee Bros. & Co. 


e 
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1 Reliance swing’ saw 55 2 Jace) а «ләк Y 14-6 £a: 912 
1 Combination cutting off and rip saw Oliver Machinery Co. 
1 Planer with 16-ft. carriage — eer rt rrr 
1 Buzz planer (Handles 14-in. by 16-ft. 
timbers) C. B. Rogers & Co. 
1 Band saw with a resaw attachment Oliver Machinery Co. 
1 Saw grinder Hanchett Swage Works 
1 Automatic knife grinder Baldwin, Tuthill & 
Bolton Co. 
Miscellaneous equipment 
1 Double end floor grinder Jas. Clark, Jr. Electric 
Co. 
3 Wetmoré electric glue ‘pote’. es as ge inser vu ELE. 
1 18:in. "vertical drill preis- Gren work) circe raaraa nra АЫ» 


purposes. It is adjustable for width and is used for 
cutting a 15-deg. bevel on any size timber. At the 
left is shown a finished crosstie timber used on wood 


The shavings are blown into a specially fitted box 
car for disposal 


rack cars for hauling pulp wood. А finished grain strip 
is shown in the form box. Templet C is used for bevel- 
ing the intermediate sills used on wooden hopper cars. 
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The templet is made in two parts, one of which is 
clamped to the table as shown. It is made in this man- 
ner so as to make it adjustable for any size of timber. 
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Two of the illustrations show how engine cabs are 
handled on the second floor of this shop. The cabs are 
lifted in and out of the shop by a two-ton electric trolley 


Five templets used on the large band resaw machine located on the first floor 


Templet D is used for cutting the grain strips used in 
the hopper of ballast cars. 

Templet E is used for cutting the nailing strips used 
on steel underframe box cars. By using a 3-in. by 714- 
in. plank, two strips are cut at one time. When these 
strips were cut on a combination saw, it required two 
men four hours per truck load. By using this templet, 


Special tools used on the four-side matcher for cutting the 
grooves in car roof ribs 


the time per truck load has been reduced to 30 min. The 
guide bar on the table of the machine is used to line up 
each of these templets. 


hoist which operates on a monorail that extends back to 
the middle of the cabinet shop. The cabs are moved 


Left—The cabs are handled by a two-ton electric crane— 
Right: The frame used for moving cabs about the shop 


about the shop on a frame platform which rolls on four 
roller bearing casters. 


Ф. 0% -4# 


Rottway Beartncs.—The Rollway Bearing Company, Syra- 
сизе, N. Y., has issued catalogue 4-A descriptive of its Wide 
Series and Utility type bearings. The following literature 15 
also new: Bulletin No. 53—Self-alining pillow blocks equipped 
with adapter type bearings to fit standard commercial shafting ; 
Bulletin No. 54—Various precision types of Rollway radial 
bearings; Bulletin No. 55—Self-alining pillow blocks equipped 
with standard Rollway bearings, and Bulletin No. 56—Large 
Rollway bearings in the recently adopted international sizes. 
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A 65-Ft. car for transporting steel 


Carnegie Steel Company has 12 gondolas specially 
built for loading mill lengths—Inside width, 
7 ft. 8% 1n.—Capacity, 140,000 Ib. 


the Homestead (Pa.) Steel Works of the 

Carnegie Steel Company, a situation was en- 
countered which caused considerable anxiety to the 
transportation department of that company and which 
presented a difficult problem. The management, in 
making plans for the rebuilding of these mills, decided 
that so far as was physically possible the operation 
of the mills would continue throughout the rebuilding 
program. To do this with any degree of efficiency, it 
was decided that the shipping department must give up a 
good portion of its facilities. With the loss of these fa- 
cilities, it was found that it would be impossible for the 
shipping department to cut, load and ship the finished 
product of the mills from the point of production. 
To perform this work, it was decided to transport the 
long lengths of steel from the rolls to a new shipping 
yard, located a considerable distance south of the mills, 
which entailed a movement over the tracks of the Car- 
negie Steel Company and thence over the Union Rail- 
road. It was then found that to do this would require 
literally thousands of double loads. Many ideas for 
handling this material economically were advanced, in- 
cluding a suggestion that the Carnegie Steel Company 
acquire a number of cars of such length as would per- 
mit the loading of the steel in one car, thereby eliminat- 


D URING the rebuilding of the structural mills at 


and to carry two-thirds of this load over 10 ft. of space 
at the center of the car with a fiber stress not over 15,000 
Ib. per square inch. The car is 65 ft. long inside and the 
height from the floor to the top of the car is 3 ft. O in. 
The center sills are of the fish belly type 33 in. deep with 
35% in. webs, reinforced at the bottom with two 4-in. x 
3%-in. x 9/16 angles and at the top with one 4-in. 
by 315-in. by 3-in. angle. The side sills and the car 
sides are integral and of the girder type, made of 5/16 in. 
plate. The top side members are 5-in. by 4%4-in. by 
7 /16-іп. bulb angles and the side stakes formed from a 
9-in., 20-Ib. channel pressed U shape. The body bolster 
is box type of ample strength to meet the loading require- 
ments and eight deep cross bearer diaphragms on each 
side transmit the load from the center to the sides. The 
floor of the car is made of 3$-in. plate. The car is 
equipped with drop ends made of 3-in. white oak, rein- 
forced with 14-іп. steel plate. The car is designed to 
operate on a 200 ft. radius curve and the end sills arc 
tapered from the center sill to provide clearance in 
curving. The trucks are of standard dimensions. 

It will be noted that the width of these cars is some- 
what less than the ordinary mill type gondola. This 
width was decreased in order to give ample clearance 
in rounding short curves. The cars were delivered and 
put into service in April, 1925. 


Lm. | [HOM EST EAD но RKS 


A side view of a 65-ft. gondola developed by the Carnegie Steel Company for loading mill lengths 


ing, not only great expense for material and labor in 
blocking the loads, but saving considerable track room, 
which at that time was greatly needed. This suggestion 
was not favorably received at first, but later was ap- 
proved, with the result that orders were placed with 
the Standard Steel Car Company for the building of 
12 such cars. These cars are probably the longest ever 
built for commercial service and are dimensioned as 
follows : 


Distance center of truck to inside face of knuckle .... 


Height of sides ft. Oin. 


M АЛЛАК КАЛК КЫГЫ; 3 ft. 
PEE AE ESME СаГа or EA AE КУЖУ Ж\З, 140,000 1b. 
67,000 1b. 


The 65-foot gondola car was designed to carry a 
uniformly distributed load of 140,000 Ib. plus 10 per cent 


Upon delivery, there still existed considerable skep- 
ticism as to the ability of these cars to negotiate short 
curves within the mills, and there were fears as to 
their clearing ability in the mill yards. After almost 
three years of operation, however, their efficiency has 
proved to be beyond expectations. While the cars were 
built to negotiate curves having a 200-ft. radius, they 
have successfully operated over curves having a radius 
of 175 ft. The cars have hauled thousands of tons of 
steel since 1925 and have traveled thousands of miles 
within the Homestead Steel Works and on the line of 
the Union Railroad. They have also traveled over parts 
of the Bessemer & Lake Erie and the Pittsburgh & 
Lake Erie, and in addition have moved over the lines 
of several of the terminal switching roads in the Pitts- 
burgh district. The success with which these cars have 
served the purpose for which they were built has given 
rise to the thought of further testing them out in actual 
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trunk line movement with a view of determining their 
possibilities in general service. 

Steel manufacturers are being confronted each year 
with demands from their customers for shipment of 
increased lengths of their products. Stock lengths of 
@ to 65 ft. are now generally common to the majority 
of fabricating shops. It is estimated that the 65-ft. type 
of car will handle probably 80 per cent of the long 
lengths of steel now being ordered from the various 
steel manufacturers. It has therefore been pointed out 
that should these cars be found capable of service over 
the trunk lines, a considerable saving would ensue to 
both the carriers and the shippers. It is not expected 
nor is it advocated at the present time that the carriers 
should provide themselves with this long type of car to 
replace the standard mill type gondola car in entirety. 
The ordinary mill gondola with drop ends, having in- 
side length of from 42 to 50 ft. serves admirably for 
general purposes and for the handling of shorter lengths 
of steel. 


The use of the longer cars should result 
in operating economies 


The cost of the 65-ft. car, it is estimated, will be 
slightly over 50 per cent of the cost of two ordinary 
gondola cars. Maintenance and depreciation on one 65- 
ft. car will of course be considerably less than the same 
charges against two of the mill type cars now used 
for making double loads. Since the track space taken 
by the 65-ft. car will be 30 per cent less than that of 
the double load, yard capacities will be increased and 
train lengths decreased accordingly. In shipping steel 
in double loads, the possibilities of danger are greatly en- 
hanced, which possibilities will be considerably lessened 
by the shipping of the same materials in single cars 
and would therefore result in a saving to the carriers. 
In the elimination of dunnage by using the single car, 
the carriers will haul less deadweight per ton of revenue 
trafic moved. The elimination of dunnage will also 
help partially to solve the “dirty саг” problem, wiich 
recently has been the subject of much discussion be- 
tween the carriers and shippers. Train resistance will 


be reduced due to the fact that twin shipments par- 
ticularly flexible materials which rest heavily on sliaers 
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and haul heavily on curves owing to the lateral move- 
ment of the lading when rounding curves, would be re- 
duced by using the single car instead of the double load. 
There is also a greater element of safety in a single 
load than in a double load. 


On account of its length, the 65-ft. gondola is narrower 
than the ordinary car of this type 


The greatest saving to steel shippers will of course 
be found in the elimination of the expense of blocking 
the double load. To one not accustomed to shipping 
double loads this may seem trivial, but to the producers 
who ship considerable quantities of their product in 
such a manner it is not an insignificant item. The 
elimination of the double load will also enable shippers 
to load cars more promptly. Since the one car will take 
up 30 per cent less space than the two cars now re- 
quired for a double load, the loading track capacity in 
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the steel mills will be considerably increased as desired. 
Recently a party of 50 railroad and industrial trans- 
portation officers had the opportunity of inspecting these 
cars at Homestead Steel Works and of witnessing 
a demonstration of their handling in actual service. 
Curves with a radius of from 150 ft. to 220 ft. were 
successfully negotiated by the 65-ft. car. However on 
the 150-ft. curve, an empty gondola next to the 65-ft. 
car was lifted from the rails. The cause of this derail- 
ment was ascribed to the fact that the 65-ft. car, which 
of course was an experiment when built, was construct- 
ed with a distance of 7 ft. 814 in. from the center of 
the truck to the inside face of the knuckle, thereby cre- 
ating an overhang in the car body too great to operate 
successfully on extremely short curves when coupled 
to cars constructed with a shorter dimension at the same 
point, the car with the long body overhang pulling the 
car of shorter construction off the track. This is a defect 
in construction which was revealed only by experience 
and which is capable of correction when building addi- 
tional cars of this length. The underframe of the 65- 
ft. cars now in use at Homestead Steel Works has a 
track clearance considerably less than the standard cars 
now operating on the trunk lines today. Investigation 
of this feature has been made and has resulted in find- 
ing that the cars will not clear the apex of all humps 
of the various trunk line yards. This objectionable fea- 
ture can be readily eliminated in future construction. 
Within the near future, the Carnegie Steel Company 
will ship test loads of these cars from their various 
plants on the Union Railroad to plants of customers 
within the Pittsburgh district. These movements will 
give the carriers and consignees an opportunity to be- 
come acquainted with the possibilities of the car. It 
has already been demonstrated that the cars will ride 
around curves over which it is impossible to handle 
double loads in drop-end gondolas loaded in accordance 
with the present car loading rules of the A. R. A. 


Welding collars on car axles 


By I. W. Eger 
System welding supervisor, D. & R. С. W., Denver, Col. 


A FTER trying numerous ways to expedite the 
handling of axles to be welded, we found that 
the track shown in the illustration is efficient for this 
work. This supply track is built of short lengths of 


Left—The live center is made from a vise screw; Right— 
Construction of the dead center 


old track rail placed on blocks just high enough to 
receive the axle from dolly cars or trucks without the 
use of an air hoist. The dead center used to carry the 
axle while being welded is made of 6-in. by 2-in. chan- 
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nel iron with a piece of l-in. by 6-in. iron bent to a 45- 
deg. angle and welded to one end of the track. A dead 
center is fit in this support just high enough to receive 
the axle and raise it off the track when the live center 
is tightened on the opposite end. As shown in the il- 
lustration, the live center is made of an old vise screw 


The axles are rolled along on two rails 


that has been shortened and a center point ground on 
the end. The nut is made of 4-in. round brass with 
square threads cut to receive the screw. The nut is 
welded to the stand with a phospherous bronze elec- 
trode. А permanent wire connection is made at the 
dead center end of the device. This permanent con- 
nection not only saves at least ten minutes in changing 
connections, but also eliminates any possibility of the 
current arcing across through the rust to the axle and 
spotting the metal, which causes some hazard of break- 
ing. The welding, of course, is limited to the collar. 


Decisions of the Arbitration 


Committee “ 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Car owner's signature sufficient under 
certain conditions 


On August 12, 1926, the Terminal Railroad Associa- 
tion of St. Louis made certain repairs to Gulf, Mobile 
& Northern car No. 4789. Upon return of the car 
on September 22, the owner secured a joint evidence 
card for certain wrong repairs claimed to have been 
made to the roof of the car. The joint evidence was 
signed by a representative of the owner and an in- 
spector for the Texas Company. The G. M. & N. sub- 
mitted the repair cards and joint evidence to the repair- 
ing line and demanded a defect card in accordance 
with the joint evidence. The repairing line declined 
to honor the joint evidence card on the ground that the 
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joint evidence was invalid and did not comply with 
the provision of A.R.A. Rule 12, which requires that 
joint evidence must be issued by a joint inspector or 
by two inspectors, one representing the owner of the 
car and the other representing a railroad company that 
is a subscriber to the A.R.A. Interchange Rules. The 
Texas Company is a private car owner and not a rail- 
road company. 

The Arbitration Committee stated that “The joint evi- 
dence furnished in this case meets the requirements of 
Rule 12, second paragraph. The contention of the 
Terminal Railroad Company of St. Louis is not sus- 
tained."—Case No. 1540—Gulf, Mobile & Northern vs. 
Terminal Railroad Association of St. Louis. 


Another case of Rule 32 


On December 16, 1926, a Pere Marquette locomotive 
was pushing a cut of 16б cars on a repair track when 
the knuckle broke on the fifth car from the head end, 
allowing the cars that broke loose to strike standing 
cars on the lead, with the result that extensive damages 
were done to Chicago, St. Paul, Minneapolis & Omaha 
car No. 27134. The car was reported to the owner 
as subject to A.R.A. Rules 44 and 120 with a joint in- 
spection certificate listing the defects. The handling 
line contended that as rider protection had been pro- 
vided and that no cars had been derailed; cornered, 
side swiped or otherwise damaged, as listed under Rule 
32, the handling line could not be held responsible. The 
owner contended that the car was not damaged through 
ordinary switching, but was actually damaged by col- 
lision due to the train parting and failure to regulate 
the speed of the cars by the use of hand or air brakes 
when the cut broke loose. 

The Arbitration Company held the handling line re- 
sponsible as per Rule 32, Section (d).—Case No. 1541 
—Pere Marquette vs. Chicago, St. Paul, Minneapolis 
& Omaha. 


Misinterpreted signals claimed to have caused 
damage to car 


On September 9, 1924, Louisville & Nashville car No. 
91218 was seriously damaged on the lines of the Mis- 
souri Pacific. During the month of December, the 
M. P. rendered a repair bill amounting to $311.14. 
The L. & N. contended that the damage to the car 
came under Rule 32, Paragraph (d), Item 2, there- 
fore making the damage the handling line’s responsi- 
bility, claiming that the engineman did not see the sig- 
nals given by the trainmen. The M. P. did not agree 
with this statement and contended that the car had not 
been unfairly handled within the intent of Rule 32, or 
was there any condition to warrant the owner’s claim 
of a misinterpreted signal. 

The decision of the Committee was to the effect that 
the car had not been damaged under any of the condi- 
tions of Rule 32 and therefore the contention of the 
Louisville & Nashville was not sustained.—Case No. 
1542— Louisville & Nashville vs. Missouri Pacific. 


Unfair usage claimed as cause of cracked 
wheel plates 


On May 9, 1925, the Fort Worth & Denver City re- 
moved four pairs of wheels from PGX car No. 1310, 
оп account of cracked plates and treads, applying new 
wheels and rendering a bill for the difference in value 
of the new wheels applied and the scrap wheels re- 
moved. The Proctor.& Gamble Transportation Com- 
pany objected to the charge, claiming that the defects 
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were the handling line's responsibility as there was a 
possibility of unfair usage by a previous carrier, rather 
than faulty castings as contended by the Ft. W. & D. C. 

The Arbitration Committee held the owner respon- 
sible under Rule 78.—Case No. 1543—Fort Worth & 
Denver City vs. Proctor & Gamble Transportation Com- 


pany. 


A handy device for removing 
car springs 


RDINARILY, it is a rather difficult job to re- 
move car springs owing to the fact that the weight 

of the truck bolster has to be removed from the springs 
after the car has been jacked up. This difficulty has 
been overcome at the West Springfield, Mass., car shops 


Two hooks are holding up the truck bolster while the 
springs are being renewed 


of the Boston & Albany by the utilization of a hook, 
one end of which fastens over the body bolster, the other 
end hooking under the truck bolster. Опе hook is 
used on each side of the car. The illustration shows 
how the hook functions after the car has been jacked 
up and the springs removed. For all freight cars other 
than flat cars the hook measures 23 in. inside of the 
jaws, and for flat cars it measures 18 in. The hooks are 
made of 7$-in. square stock. They not only expedite 
the renewal of springs, but also have prevented many 
injuries which occurred with a former method of hold- 
ing up the truck bolster. 


Егксткїс Horsts.—One of a series of material handling equip- 
ment bulletins being prepared and published by the Chisholm- 
Moore Manufacturing Company, Cleveland, Ohio, is now ready 
for distribution. Starting with a short treatise on the im- 
portance of electric hoists in industry, the new catalogue, No. 
3l, covers the various types of hoists, illustrates their use, de- 
scribes their operation and care and gives diagrams and tables 
of clearances, dimensions and other data. 


Repairing tubes at N. Y., N. H. & Н. 
Readville shops 


General layout for continuous production—Output in- 
creased and tube failures and shop force reduced 


ing with the general scheme of modernizing the 
repair facilities at Readville, Mass., has relocated 
and rebuilt the flue shop at that point. At Readville is the 
main repair shops for the New Haven system. An 
average of 40 heavy class repairs are turned out at these 
shops every 25-day period, and approximately 5,500 
small tubes and 400 superheater flues are repaired during 
the same period. 
Until about a year ago this shop was equipped to safe- 


T HE New York, New Haven & Hartford in keep- 


am 


labor turnover was high. Second, the percentage of 
tube failures while undergoing the hydrostatic test was 
excessively high. Third it was felt that the cost per 
tube was considerably higher than it should be. 

It was decided to change from oil furnace welding 
methods to the electric welding method. This neces- 
sitated a complete change of flue shop machinery. In 
addition, the shop was moved to the lower end of the 
main shop. This was done for two reasons: First, 
to provide additional floor space, and second, to be near 


A general view of the New Haven flue shop at Readville showing how the flues roll from station to station 


end the flues using oil furnaces for heating. This 
method was not entirely satisfactory for several reasons. 
First, owing to the excessive heat of the furnaces, the 


the rattler and the new tube storage racks shown in 


one of the illustrations. 
As may be seen from the general view of the shop 
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shown in one of the illustrations, the shop is laid out so 
that the tubes as they come from the rattler, pass from 
one operation to the next without the necessity of back- 
tracking, 


Equipment and method of handling the tubes 
The rattler is located outside of the end of the shop 


The third pier that supports the drum at the middle 


where the tubes begin to pass through the shop for re- 
pairs. The rattler is housed in a fireproof building rest- 
ing on a concrete foundation and constructed of cor- 


The flue polishing machine 


rugated galvanized sheets fastened to a framework of 
angle irons welded together. The building is served 
by two, 10-ton Sheppard electric mono-rail hoists. The 
rails extend outside of the building a sufficient distance 
to make it possible to pick up a set of tubes for placing 
in the charging cradle located alongside of the rattler. 
The drum of the rattler, which is driven by a 25-hp. 
motor, rests on three concrete piers. As shown in one 
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of the illustrations, the third pier supports the drum at 
the middle to prevent sagging and to prolong the life of 
the two end: trunions. А locomotive tire, the tread of 
which has been cut vee-shaped, has been welded around 
the drum. This tire revolves in two vee-shaped rollers. 


The welded safe end is rolled in this machine 


The fact that one set of rollers has been worn out since 
the rattler has been put into operation indicates the 
amount of sag that occurs at the middle of the rattler. 

Four tee bars are equally spaced around the inside 
circumference of the drum, parallel to the center line. 


After the flues come from the polisher they are reamed on 
this machine 


Holes have been drilled 12 in. apart in these four bars 
for the purpose of adjusting the end plates. The mill 
will handle tubes from 10 ft. to 19 ft. 6 in. in length 
The tubes are lifted by the electric hoists into a cradle 
which automatically trips, allowing the tubes to roll into 
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the drum. The tubes remain in the rattler from three 
to six hours depending on their size and condition. 
The tubes are then taken to the shop and placed at the 
head end of the frame work on which they are passed 
from one operation to the other. This frame is made 
from angle irons, channels and other material reclaimed 
from dismantled cars. Concrete piers on which the 
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to the tube by air pressure. The tubes next pass to the 
electric welder built by the Winfield Electric & Machine 
Company. The machine welds on the safe ends from 6 
in. to 60 in. long, cut from new tubes. It requires one 
minute for each tube to complete the electric weld and 
roll it in the machine located next to the welder. Two 
men are employed on this operation. The tubes then 


A fire proof flue shed designed for easy handling of the flues 


frame rests, have been set in the floor. The angle irons 
on which the tubes roll, are sloped so that the tubes 
will travel from one position to the next, where they 
come in contact with two stops. Located in front of 
each machine is a channel on which are two sets of 
rollers in which the tubes revolve during the repair 
operation. At the end of the frame, the tubes roll off 
into a cradle ready either for delivery to a locomotive 
or to the storage rack located near the rattler. The fire- 
proof storage rack is divided into 27 bins which are lo- 


The electric flue welder 


cated on an angle for easy handling of the flues. A con- 


crete roadway extends along the front of the bins. 
Passing a tube through the shop 


The first operation in the shop is to pass the ends of 
the tubes through a polisher built by the Production Ma- 
chine Company. Here, the ends of the tubes are pre- 
pared for the electric welding machine. The tubes then 
pass to the next machine where the inside of the ends 
are reamed. This machine can also be used for polish- 
ing the ends. Attached to the end of the top spindle 
of this machine is a knurled roller which is forced on- 


pass to the swedging machines which are served by an 
oil furnace. Two swedging machines, one located at 
each side of the furnace are used to swedge tubes in 
size from 2 in. to 5% in. in diameter. The tubes then 
pass to the cutting-off machine. 

The last operation is the application of the hydro- 
static test. Owing to the excellent results obtained in 
the safe ending and swedging operations, the hydro- 
static test has been discontinued. The records show that 
it is necessary to remove from the boilers only one tube 
in every thousand. It should be noted from the illus- 
tration that each machine is motor driven and push but- 
ton controlled. 


The results obtained 


As a result in this change in the shop, the force has 
been reduced from 15 to 8 men, the labor turnover has 
been reduced to practically nothing, the percentage of 
tube failures has been reduced to a minimum and the 
cost per tube has been materially reduced, with a cor- 
responding increase in production. 


Transfer table between the D. L. & W. car and locomotive 
shops at Kingsland, N. J. 
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Grand Trunk Western has fireless 
engine house in Chicago 


Installation of direct steaming has resulted in smoke 
elimination and operating economies 


thickly populated districts is a problem which is 

demanding considerable attention at the present 
time. A recent installation of direct steaming equip- 
ment at the Elsdon engine terminal of the Grand Trunk 
Western, located within the limits of the city of Chicago 
has resulted in the almost complete elimination of smoke 
and has actually created a fireless enginehouse. 

The Elsdon terminal handles passenger, freight and 
yard power and despatches an average of about 35 
locomotives each 24 hours. The enginehouse has 23 
stalls and since it was originally built about 1885, has 
had the stalls remodeled from time to time to accom- 
modate modern power. In the conversion to operation 
with direct steaming the smoke jacks have been omitted. 

Under present operating methods the fires on all loco- 
motives are dumped at the inbound ash pit before the 
engines are taken into the house. Unless a boiler is to be 
blown down for washout or repairs the locomotive is 
immediately placed on the line and the steam pressure 
held at 150 Ib. or more until called for service when it is 
moved out of the house under this pressure and fired up 


r | “НЕ elimination of smoke at engine terminals in 


hold about 1,800 gal. of water to the second gage, to the 
4-8-4 type passenger locomotives which take over 4,000 
gal. to fill to the second gage. The average Mikado type 
locomotive handled at Elsdon terminal takes about 2,500 
gal. of water to fill the boiler to the second gage. On an 
average only about three locomotives are blown down, 
refilled or washed out each day, the rest being held 
under steam. ^ 


System indicates unexpected advantages 


Contrary to the general belief, the system has expedited 
the despatching of locomotives and has effected eco- 
nomies which were not anticipated. Owing to the 
elimination of smoke, gases, noise and steam from 
popping safety valves, the roar of the old type blowers 
and the smoke and soot in cabs, the working conditions 
for the enginehouse employee have been improved so 
that they are comparable with those of the back shop. 
This has resulted in the removal of many conditions that 
were objectionable from the employee's standpoint and a 
decided improvement in the appearance and attitude of 
the men is noticeable. Some of the older employees 


Locomotive at the fire lighting station 


outside. It has been found; after several months ex- 
perimenting, that when the engines leave the house under 
150 Ib. pressure or more, they can be fired up with but a 
very slight trace of smoke. 

The sizes of the locomotives handled at this terminal 
range from the 0-8-0 type switchers, the boilers of which 


uL 


Ten minutes later, all ready to go 


stated tnat they had never expected to work in ап engine- 
house under such pleasant conditions. 

Probably the most important tangible saving effected 
has been that of locomotive fuel. It is, however, worth 
while noting that while the enginehouse is equipped with 
an indirect heating system it has not been used so far 
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this winter. Although the outside temperature has been 
below zero on several occasions the interior of the house 
is said to have been comfortably warm at all times. This 
condition is due to the fact that there are from 15 to 18 
engines under steam in the house all the time and the 
removal of the smoke jacks makes it possible to retain the 
heat in the house. 
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Chicago. It is known as the direct steaming system 
whereby the locomotives are supplied with steam from a 
stationary boiler plant through the medium of flexible 
connections at each stall. After leaving the cinder pit, 
where the fires are dumped, the locomotive proceeds un- 
der its own steam to the enginehouse stall where it is im- 
mediately connected to the power plant supply through 
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Typical charts showing the temperature of the filling water and thousands of pounds of 
feedwater per hour to the stationary boilers 


In order to determine the savings effected by the in- 
stallation of the direct steaming equipment a series of 
tests were made to obtain the cost of handling power in 
the old way. So many variable factors enter in that it is 
not desirable to attempt to give specific figures relating to 
these tests. A summary of the tests will give an idea 
of the possibilities of future operation. To obtain the 
cost of holding locomotives under steam, аз for 
emergency service, tests were conducted with a U.S.R.A. 
light Mikado, the engine being fired by hand and held at 
approximately 150 Ib. steam pressure for 24 hours. The 
results indicated an average fuel consumption of 375 
Ib. of coal an hour. To determine the amount of coal 
required to fire up a similar locomotive from fill-up water 
at a temperature of 125 deg. F. to 150 lb. gage pressure, 
test results indicated that 2,855 lb. of coal were re- 
quired. Assuming that the locomotive was in the house 
for eight hours, the coal required per hour would be 356.9 
Ib. To handle the same type of locomotive with direct 
steaming would require 112.5 lb. of coal an hour, indicat- 
ing a saving under the direct steaming system of about 
two-thirds of the locomotive fuel used in the old style 
engine terminal. It appears from results obtained so 
far that with the direct steaming of locomotives there 
should be an extension of the life of the enginehouse it- 
self due to the elimination of smoke and gases with a 
resultant lower cost of building maintainance, as no 
smoke jacks are required. 


Description of the installation 
The system was designed and licensed by the Railway 
Engineering Equipment Company, Chicago, in co-opera- 
tion with the railroad company’s engineers and installed 
by the National Boiler Washing Company, contractors, 


an extra heavy 2 in. flexible copper hose and а V-in. 
steam line which holds the pressure to within a few 
pounds of that of the stationary plant. After boiler and 


The hot water storage tank in the pump room 


fire box inspection, 90 scoops of coal are distributed 
evenly over the grates. All operations, such as testing 
air pumps, headlight, generator, turbines, and injectors, 
can be made under power plant pressure and with com- 
fort to the workmen. , 
If boiler work is required the boiler is blown dewn 1n 
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a manner similar to the blowoff for a hot-water washing 
system. The latent heat and steam are used to heat the 
fill-up water. When the boiler work is finished the 
boiler is filled with steam for a few minutes, to equalize 
the temperature, after which water at 180 deg. F. and 
stationary boiler plant steam are admitted at the same 
time, resulting in from 10 to 15 Ib. pressure in the boiler 
by the time the water appears at the bottom of the water 
column. The water is then turned off and steam alone 
allowed to build up the pressure. This operation of 


Direct steaming connection to the locomotive and overhead 
piping in the enginehouse 


filling and steaming requires approximately 30 minutes, 
depending entirely on the steam available and the tem- 
perature of the fill-up water. After the pressure has 
been raised to the desired point the large 2-in. steam 
boosting line is closed and the 14-in. steam line turned on 
for holding the engine under steam until despatched. All 
of the above operations are accomplished with but one 
flexible copper pipe connection to the blow-off cock, 
which can be attached very quickly. The control valves 
are mounted оп overhead pipe lines and are operated by 
extension handles within easy reach of the floor. 

Prior to despatching the locomotive the 2-in. booster 
line 1s opened while the air is being pumped up, assuring 
a full head of steam and air for the movement to the 
fire-up track. 

After leaving the enginehouse the locomotive is de- 
livered to the fire-up track. Here fuel oil and air stations 
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are installed to which fire-up torches are attached. The 
torch is of the syphon type, the oil pressure being only a 
few ounces, with air at approximately 100-Ib. pressure. 
Five or six minutes are usually required to ignite the 
fuel bed, after which the locomotive is ready for move- 
ment to the train yard. The time intervening between 
firing and coupling on to the train has been found 
sufficient to give the fireman plenty of time to have the 
fire in good condition for handling a train. The success 
of despatching depends largely upon the steam pressure 
on the boiler at the time of firing. Low steam pressures 
result in poorly ignited fires and considerable smoke. 


The power plant 


Because the power plant is the heart of the direct 
steaming system, it was necessary to install high pressure 
boilers. The plant consists of two 300-hp. 200-lb. bent 
tube boilers set in one battery. The boilers are fired by 
chain grate chokers, a feature of the stokers being 
individual engine drive with two speeds through gear 
reduction, eliminating the old style line shaft. Coal is 
dumped on an elevated structure and fed automatically 
to a chain bucket conveyor which feeds independent 
hoppers for each boiler. From storage hoppers the coal 
is fed by gravity to the stokers. The ashes are dumped 
into a pit under the stokers and removed by a steam ash 
ejector into a hopper feeding directly into cars outside of 
the plant. 


A method of softening the 
grease for filling cellars 


T is always a slow and. tedious job to work cold 
I grease into a driving or engine truck box cellar and 


have a smooth surface for the journal bearing. The 


The hot roller softens the grease as it is worked 
into the cellar 


device shown in the illustration is a steam heated roller 
that has been developed for this kind of work. The 
roller can be made of either copper or brass, and is 
equipped with insulated hand holds for the protection 
ef the workman. The hose and a ball joint provide a 
Hexible coupling to the steam line. If necessary, a re- 
ducing valve can be placed in the steam line in a 
convenient location, to reduce the pressure of the steam 
going into the roller. 


224 RAILWAY 


> " 
Improvements made 1n electric 


welding machine 


IE was found at the Denver shops of the Denver & Salt 
Lake that the life of electric welding machines could 
be prolonged considerably by mounting the rear end on 
spring shock absorbers, as shown in the illustration. 
This arrangement takes up the shock when the operator 


Three ingenious improvements add to the life and adapta- 
bility of this welding machine 


is drawing an arc, as well as when the machine is being 
moved over rough ground. an 

A frame for the coil spring is built up by welding to- 
gether small pieces of straps and angles. -A sheet metal 
top, with canvas sides which may be rolled down when the 
machine is not in use, is also a valuable addition to the 
machine. This protects it from the weather when work- 
ing outside. Long hooks, welded to the frame, support 
the extension lines when the machine is not in use. 


Two all metal racks for holding 


piston rods and boring bars 
By Н. Н. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 


WO convenient all-metal racks for holding piston 
rods and boring bars are shown in the illustrations. 
The purpose of the piston rod rack is to have in a con- 
venient location an adequate supply of piston rods for 
the engine house and the erecting shop. New rods are 
cut off the proper length for the different classes of 
locomotives, centered for the lathe, turned and ground. 
The tapered fits are left rough turned, as the piston 
head and crosshead fits vary in size and tapers. These 
rods are placed in the rack intended for new rods only. 
Piston rods that have been removed because of being 
under size are used on smaller locomotives. Where 
piston rods are too small for any class of locomotive, 
they are placed in the rod rack located at the turret lathe 
where they are turned into different sizes of driving 
brake hanger pins and stored in the stock room for en- 
ginehouse emergency use. In this manner the old rods 
are utilized to good advantage. 
The piston rod rack is constructed of 34-in. by 5-in. 
bar iron, bolted together with 34-in. square head bolts. 
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The arms that support the rods are machined to a 334- 
in. radius. 

A boring bar and gear arbor rack is essential in a 
large shop as it can be used to hold the different size 
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Piston rods сап be held along the sides and 


for the storing of the different size milling machine 
arbors.. It can also be used in the tool room for holding 
gear blank arbors and also at the turret lathe for hold- 
ing the different sizes of rouna and square stock ready 


for use. In this manner the tools and stock are kept 


in a convenient place close to the machine to be served 


| bottoms of this rack 
boring bars used on the horizontal boring mill and also 


This rack is used for holding boring bars, bar stock for 
turret lathes and milling machine arbors 


without the workman -having to walk to the tool room. 

These racks are made of %-in. or %-in. steel boiler 

plate. The brackets are first drilled to the proper di- 

mensions and then cut out with the acetylene torch. 

They are bolted together with L2-in. rods and spaced 

apart with %4-in pipe which makes a strong and rigid 
rack that requires very little space. 
* ж ож ж 


An Erie Consolidation type locomotive of 1877—20.-in. by 
24-in. cylinder and 50-in. driving wheels 


Practical kinks developed in the 
Japanese Railway shops 


Many can be used to advantage in American practice— 
Prizes in money offered for labor and 
time saving ideas 


| “НЕ Imperial Japanese Government Railways, 
consisting of approximately 8,000 miles of main 
line, 3 ft. 6 in. gage, operate in round figures 
4,000 steam locomotives, 80 electric locomotives, 9,000 
passenger cars, 1,006 cars used in electric trains for sub- 
urban service out of Tokio, and 60,000 freight cars. 
This equipment is repaired in 21 locomotive and car 
shops in which are employed about 12,000 men. А 

In order to increase shop output and reduce main- 
tenance costs, the majority of the mechanics have been 
put on a piece-work basis. This system has made it 
possible to obtain an average of seven days in the shop 
for locomotive class repairs, one day for freight car 
repairs and eight days for passenger car repairs. Both 
the mechanics and shop supervisors make an effort to 
devise shop kinks to save time and labor. To further 
stimulate interest in the development of shop kinks. 
cash prizes are offered for practical ideas which will 
prove of benefit to the railway. 

Most of the shop kinks are originated by the shop 
supervisory force. When a new idea for a shop kink 
is conceived, it is submitted to the higher mechanical 
department officers for approval. If these officers are 


convinced that the savings to be effected by the utiliza- 


Fig. 1—Two wheel cart and jack holding an air cylinder in 
place for attachment to the car underframe 


tion of the device justifies the expense of making the 
tool, they authorize its construction. 

The following selection of special tools and devices 
thus developed is printed because of the interest they 
hold, as coming from an eastern country which has ex- 
tensively adopted western methods and because many 
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of them will, no doubt, be directly applicable, or at least 
adaptable, to American shop conditions. 


Two carts for hauling heavy parts 


When a car brake cylinder, auxiliary reservoir and 
triple valve is assembled in one unit, it is difficult to 
place and hold in position while being bolted to the car 
underframe. This difficulty has been overcome by us- 
ing the two-wheel cart, shown in Figs. 1 and 2. The 
frame and jack is supported on two 16-in. diameter 
wheels built up by the welding process. A curved pan, 
14 9/16 in. long by 7 3/16 in. wide, is attached to the 
end of the jack screw. The unit is placed on this pan 
and moved in position under the car. Here, a ratchet 
wrench is used to elevate the cylinder to the correct 
heights for bolting it to the car. Fig. 1 shows how 
firmly the cart rests on the floor while holding a cylin- 
der in position. 

Handling heavy locomotive springs is a difficult and 
awkward job. Figs. 3 and 4 show an all welded, two- 
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Fig. 2—Drawing of cart for handling air brake cylinders 


wheel cart with which springs can be handled in an ex- 
peditious manner. With the spring sitting on the floor 
horizontally, one end is passed through the U-shaped 
hanger on the crossbar, located near the upper end of 


———— — 
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the rectangilar: frame. The opposite end of the spring 
rests on the lower end of the frame. In this suspended 
position the spring can be readily moved about the 
shop. To unload the spring, the front end of the frame 
is permitted to touch the ground, which causes that end 
of the spring to free itself. The opposite end then may 
be easily slipped from the U-hook. 


Tool holders and fixtures 


It is sometimes necessary to cut spanner wrench 
slots in new union nuts or to recut worn slots so that 


Fig. 3—-A handy two-wheel cart for handling locomotive 
springs 


the wrench will take a hold. The tool holder, shown in 
Fig. 5, is well suited for this work. The device con- 
sists of six cutting tools, located equidistant around the 
circumference of the tool holder. The tools are moved 


Fig. 4—A spring in position rcady for movement 
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їп or out to suit the diameter of various sizes of union 
nuts by a cam, which is operated by the worm gear and 
handle shown. The nuts to be slotted are held on an 


arbor which is bolted to the slotter ram. Thus, the tools 
remain stationary while the work is forced through them 
by the slotter ram. With this tool it is possible to cut 
six slots at the same time and to slot four union nuts 


Fig. 5—A device for cutting slots in union nuts 


in one operation. The tool eliminates any laying out and 
machines the pitch and depth of the slots to the exact 
dimensions. 

Many fixtures have been developed for finishing the 
semi-circular surface on a connecting rod brass in order 
to eliminate the unsatisfactory result obtained with 


Fig. 6—A fixture for shaping connecting rod brasses 


hand filing. The fixture used on a shaper, shown in 
Fig. 6, has merit in that its design effects extreme accur- 
acy in the finished brass. The brass is placed on the 
spindle with the guide to hold it in position. It 1s 
held firmly in place by a nut and washer. The plane 
surface of the brass should be parallel with that of the 
guide. The brass can be set in position by turning the 


APRIL, 1928 
spindle by the worm and worm wheel. The spindle 
is held in position by the 5$-in. bolt. 

The usual method of laying off an irregular piece of 
work on a surface plate is to use jacks, wedges, etc., 
to aline the part with respect to the surface plate. This 
requires much time and is sometimes rather difficult to 
do, owing to the irregular shape of the work. The use 
of the scribing device, shown in Fig. 7, eliminates much 
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Fig. 7—Scribing device for laying out irregular work 


of this trouble as a piece of work can be laid off at 
any angle of inclination. Referring to Fig. 7, the part 
io be laid cut is held firmly in position by the clamp 
(4), which is tightened by handle (10). Table (3) and 
part (2) can be inclined to the left or right, the angle 
of inclination being indicated on the index dial. The 
angle shaped part (1) and part (2) can be clamped to- 
gether by turning the handle (8). Table (3) can be 
placed in any position by turning the knurled handle 
(13). Therefore, the compound movement of parts 
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eos ugue 
Fig. 8—A drill socket for utilizing twist drills with broken 
tongues 


(1), (2) and (3) produce a universal motion which 
makes it possible to incline the clamped work in any 
position. Thus, an irregular part can be scribed or 
holes laid out quickly and accurately. 


Using scrap drills—A drill motor holder 


Most of the twist drills used in the Japanese shops 
are made of high speed steel. The average number of 
drills per month scrapped owing to wear or breakage, 
from April, 1926, to January, 1927, amounted to about 
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88 drills. These drills аге utilized in the following way: 
All twist drills, % in. or above in diameter, have 
tapered shanks. About 10 per cent of all of the 


scrapped drills are chargeable to broken tongues. If 


Fig. 9—A frame for holding an air motor while drilling 
car sills 


the tongues of %-in. to %-in. drills are broken, they 
are used again by shrinking the shanks into the sockets 
shown in Fig. 8. Socket No. 2 is used for drills with 
Morse taper No. 1 and socket No. 3 for drills: with 
Morse taper No. 2. It requires about 1 hr. 50 min, to 
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Fig. 10—The smoke jack in position 
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machine. the socket and about three minutes to complete 
the shrinkage fit. Other scrap drills are used for mak- 
ing tool bits or small tools, such as the rollers of pipe 
cutters. 

In order to reduce the time and expense involved in 
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ing smoke stack, to one end of which is attached the 
vertical adjustable smoke jack, swings at the point F. 
The smoke passes through the smoke jack and slopping 
stack to the smoke duct located just above the point F 
and then to the outside of the building. The lower part 
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Fig. 11—The drawing of the smoke jack for use in a locomotive repair shop 


moving and setting up freight car side sills on a radical 
drilling machine, the device, shown in Fig. 9, has been 
worked out so that the sill can be drilled on the floor. 
The upper part of the frame, which passes around two 
sills can be adjusted to any height by the bolts B. The 
‘part D serves the purpose, through the medium of the 
two springs, of lifting the motor after the feed screw 
has been released. The motor is moved to the next hole 
iby rolling part D along on the top member of the frame. 
"Two rollers are provided at the bottom so that the 
iframe and motor can be easily moved along the sills. 
By using this device, a reduction in time of 25 per cent 
has been effected as compared with the time required on 
a radial drilling machine. 


Smoke jack for erecting shops 


It requires from six to eight days to give a locomotive 
a class repair, and the effort to keep this time to a min- 
imum has extended to the preparation of a locomotive 
for its trial run. In one of the Japanese locomotive re- 
pair shops, a smoke jack, shown in Figs. 10 and 11, 
has been provided, which has made it possible to reduce 
the preparation time about five hours, as the locomotive 
is fired up as soon as it has been wheeled. In the past, 
the locomotives have been fired up outside of the shop 
in order to keep the smoke out of the shop. 

The smoke jack is supported by a wall crane which 
is attached to one of the building columns. The slop- 


of the smoke jack or section 4, can be adjusted to any 
height of locomotive. When the locomotive is moved on 
the track, as is the case when setting valves, the stack 
swings at F. Section В of the stack slides in section C, 
which makes it possible to adjust it to any length. This 
adjustment is made by manipulating the loop chain 
which passes over a pulley and is fastened to the upper 
end of the smoke jack. 


SuNDSTRAND МАСНІХЕ Toors.—The Sundstrand Machine Tool 
Company, Rockford, Ill, in the first half of a recent bulletin 
analyzes the principles of design used in the construction of the 
Nos. 1, 2, 3, 4, 5 and 6 stub lathe and Rigidmil. The second 
half of the bulletin describes and illustrates the application of 
these principles, 

THE SUPERIORITY OF ACETYLENE AS A FUEL Gas rog CUTTING. 
—This 24-page booklet, published by the Acetylene Journal 
Publishing Company, Chicago, contains two studies of acety- 
lene as a fuel gas for cutting which were prepared by J. K. 
Mabbs of the Union Carbide Sales Company, New York, and 
J. L. Anderson of the National Carbide Company, New York, 
respectively, for presentation at the 1927 annual meeting of the 
International Acetylene Association. The comparative merits 
of acetylene and city gas and the shop viewpoint are the sub- 
jects discussed in these studies, the latter paper by Mr. Ander- 
son including reports of experiences of a number of users of 
both gases. Copies of the booklet can be obtained by address- 
ing the office of the secretary, International Acetylene Asso- 
ciation, 30 East Forty-second Street, New York. 


APRIL, 1928 


Keeping the Atlantic type 


locomotive in quarter 


By J. І. Kemp 
Enginehouse foreman, Pennsylvania, Warren, Pa. 


HE question, “What will cause an Atlantic type loco- 

motive to slip the driving wheels when it is being 
operated with a closed throttle at speeds between 20 and 
50 m. p. h., with the rail in a dry condition?” has caused 
much controversy. 

Not so many years ago, the cause of this condition 
was pretty much in the dark. An engineman, who re- 
ported an Atlantic type locomotive slipping when shut 
off, was due for a “third story” inspection, at least this 
was the opinion of the personnel of most enginehouses. 

However, it was usually an easy matter for the en- 
gineman to orove his statement that the engine did slip. 

After considerable study and experiment, it was de- 
veloped that changing the center to center distance, of 
the crank pins, without changing the center to center 
distance of the axle, would cause an Atlantic type to 
slip with the throttle closed. This irregularity was, 
without exception, found to be caused by: the front 
driving wheels being out of quarter in either direction 
of the relative crank pin location. When the throttle 
is shut off, the power to slip the driving wheels obvi- 
ously must come from the rods. This rod power is de- 
veloped at four points and four times for each revolu- 
tion of the wheels. 

Let us assume that the locomotive is of a left-hanu 
lead type and that the crank pins on the right side are 
on the back center. The center to center distance of 
the axles and crank pins will be the same on the right 
side. On the left side, the crank pins are on the top 
quarter and if the pins are out of quarter, a different 
condition will be found on this side. The center to 
center distance of the axles will be the same on this 
side as on the right side, but the center to center dis- 
tance of the pins on the left side will be long or short. 

It will be readily seen that, with the crank pins оп 
the same axle set at 90 deg., if this angle has been re- 
duced, the center to center distance of the crank pins on 
the left side will be less and if the angle has been in- 
creased, this distance will be greater. If the crank pin 
angle has become less than 90 deg., the side rod on the 
left side will be placed in compression and if the pins 
are out of quarters, the rod will bend slightly. 

When the wheels are moved so that the crank pins 
on the right side are off center, the side rod on the left 
side releases its stored energy by assuming its normal 
position, giving the front crank pin a short, powerful 
push in the direction of wheel rotation. As the crank 
Pins on the left side move down to the front center 
position, the right side rod is placed in tension and 
when the crank pins on the left side move off of the 
front center position, the right side rod gives the main 
pin a short, powerful pull in the direction of the wheel 
rotation. If the relative crank pin position angle is 
more than 90 deg., the conditions are the same except 
that they take place at opposite intervals. · : 

The Atlantic type locomotive is the only type that 
will slip with the throttle closed when out of quarter. 
If this type of locomotive is allowed to remain in ser- 
vice with the wheels out of quarter, the result is an- 
ether engine for the back shop. 

Putting the front wheels out of quarter is an easy 
matter and is usually accomplished by having one front 
sand pipe stopped up or out of line with the rail. If 
the engineman opens the throttle while the engine is 
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still slipping and sand is applied to the rail through one 
front sand pipe, the terrific momentum of the four 
wheels and rods is suddenly checked by the one front 
wheel to which sand has been applied, with the result 
that the front axle is twisted or the center is sprung on 
the key, throwing the front wheels out of quarter. 
Sand applied under the right front wheel of a left-hand 
lead type locomotive, will result in the relative crank 
pin position angle becoming more than 90 deg. 

Keeping the Atlantic type in quarter is not difficult. 
The enginehouse despatching such a locomotive should 
know that all the sand pipes are open and working 
properly. The engineman in charge of this type of 
locomotive should not sand the rail while the engine is 
slipping, even if he knows that the sanders are working 
properly, as oft-times the wind will blow the sand off 
the rail on one side. 

An easy method may be employed at any engine- 
house for checking wheels reported out of quarter. 
Remove the rods on both sides, place the crank pin on 
one side on the top quarter. To get this pin exactly on 
top, find the dead center of thd axle and from this 
point scribe a circle the exact size of the crank pin on 
the end of the axle. Lay a piece of twine over the 
crank pin, weighted at both ends. The weights must 
not touch the ground. Move the wheels until the twine 
lines up with the circle scribed on the end of the axle. 
This will place the crank pin directly above the center 
of the axle on this side of the engine. On the other 
side of the engine, find the dead center of the axle 
and from this point scribe a circle on the end of the 
axle the exact size of the crank pin on that side. 

With a spirif level and a straight edge laid óver the 
crank pin and lined up with the circle scribed on the 
end of the axle the amount the wheels are out of 
quarter can be readily determined. This method has 
been checked against quartering machines and if the 
work is done carefully the findings can be relied upon. 

The amount that the wheels get out of quarter is en- 
tirely dependent on the severity of slipping at the time 
the momentum is checked. Wheels found to be out 
over 5$-in., usually will not run, due to rod failure, hot 
pins, or pin failure. The front wheels of any type of 
locomotive may get out of quarter if caught on sand 
while the engine is slipping, but this condition will not 
be detected until the engine goes through the back shop 
for class repairs. However, while the locomotives are 
in service with the wheels out of quarter, a certain 
amount of damage is taking place to the parts involved. 


Electric locomotives 


Some 4-4-0, 0-4-4 and 2-4-4-2 electric locomotives, ' 


have incorporated in them side rod connected running 
gear. While these locomotives do not slip violently, 
greater power is required to check the driving wheels 
of this type of locomotive than those of the steam type. 
This condition is caused by centrifugal forces set up in 
the jack shaft and the motor shaft. 

An electric locomotive caught on the sand while slip- 
ping with the power on, will not only throw the front 
driving wheels out of quarter, but #5 likely to throw the 
jack shaft pins out of quarter and damage the motor 
shaft or pins, inasmuch as. these parts are built solid 
and set on quarters. "These parts on some locomotives 
are quartered so as to make the gear a left hand lead 
type, regardless of the direction of the wheel rotatiom 
or locomotive operation. Considering the work in- 
volved and the expense to repair an electric locomotive 
with wheels that have been thrown out of quarter, 
much money can be saved by keeping a close check on 
the conditions causing this trouble. f 
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Securing crossheads to 
piston rods 


GALVESTON, TEXAS 


To THE EDITOR: 


“General Foreman’s” article on page 15 of the Janu- 
ary, 1928, Railway Mechanical Engineer, brings up a 
question that was troublesome long before 5-in. piston 
rods became common. A considerable discussion of 
the subject will be found in the Proceedings of the 
American Railway Master Mechanics’ Association for 
1911. А type of connection, somewhat resembling 
Method No. 5 on page 16, was formerly used exten- 
sively by the Southern, the Chesapeake & Ohio, Nor- 
folk & Western, Chicago, Burlington & Quincy and 
other railroads. The superiority of this design; viz., 
using a nut instead of a key at the crosshead end of the 


The two views at the top show the piston rod tapered at 
the end—The bottom sketch shows a split nut assembly 


piston rod, was claimed by several speakers at the 1911 
convention. 

But crossheads and piston rods of this kind are very 
rare on new power today in spite of the trouble ex- 
perienced with the key type of attachment. In general 
it may be said that any satisfactory substitute for the 
key connection will entail an increase in the weight 
of the crosshead. Reciprocating parts are heavy 
enough already and this fact, together with the sim- 


plicity of the key, may account for its general use to- 
day. 

It would be interesting to know how many of the 
methods illustrated by “General Foreman” have been 
actually tried on locomotives. The two designs de- 
picted on the drawing included in his article have seen 
actual service, the first on the Western Railway of 
France and the second on George S. Strong’s 4-4-2 
balanced compound locomotive which was built about 
1895. As far as I know, neither are in use now. 
They are interesting as indicating possible solutions of 
the problem, although neither could be recommended 
on the ground of simplicity, or ease in assembling and 
dismantling. 

In the two top views of the sketch it will be noted 
that the end of the piston rod is tapered in the opposite 
direction to that necessarily used with keys. In assem- 
bling, the piston rod is brought as far back into the 
crosshead opening as possible to permit the insertion of 
the several segments of a sectional bushing. The rod 
is then wedged into position, as shown. 

In the bottom assembly, a split nut surrounds the end 
of the piston rod and is screwed into the cross head 
opening, the end of which is split and provided with 
a nut and bolt for clamping the rod. A dowel pin pre- 
vents the rod from turning in the crosshead. 


WM. Т. HoECKER 


Handling hard grease in 
the shop 


Detrorr, Micn. 
To THE EDITOR: 


Will you ask your readers for information as to the 
best way to meet the newer demands for pressing hard 
grease into suitable cakes or bricks for the driving 
box cellars of various sizes and shapes? Also some 
up-to-date information on the whole hard grease ques- 
tion would be of considerable interest. 

It is well known that recently a much harder form 
of non-moisture grease is being provided than was 
formerly the case. It has been found that, even with 
100 Ib. air pressure, the method which was quite satis- 
factory with the old grease is now altogether too slow. 
The only machine on the market offered for this spe- 
cific purpose will not handle the new hard grease at 
a sufficiently rapid speed. It is found necessary to use 
a special wide cutting chisel and a pneumatic hammer 
in removing the grease from the barrels. Running 
a steam pipe coil into the cylinder while pressing the 
grease is not considered satisfactory. А 

Have апу of your readers made a good machine for 
this purpose and if so, will they not tell us about it? 
Also let us know how long it takes to form, say 2 
bricks for 10 in. by 12 in. journals. How do they 
remove the grease from the barrels in which it 15 re- 
ceived from the manufacturer? Then, too, what dis- 
position is made of the grease removed from engines 
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in the shop for general repairs? How is it taken care 
of? Where does it go? Who passes on its quality? 
What process does it go through? Is it kept separate 
from new grease or is it mixed with it? 

A SHOP SUPERINTENDENT 


Revision of braking power for 
freight cars 


New Haven, Соми. 


To THE EDITOR: 

Referring to the article in the November, 1927, issue 
of the Railway Mechanical Engineer, entitled "Pro- 
posed revision of braking power for freight cars” by 
L. К. Vial. И appears to me that the railroads through- 
out the country do not consider the grave importance 
of maintaining the correct braking power for freight 
cars. The greatest trouble is found on rip tracks, and 
outlying repair points, where repairs are made to all 
kinds and classes of cars, regardless of ownership. 

It is reasonable to assume that a repairing line does 
not carry in stock, brake levers or rods for repairs to 
all foreign cars. A car comes into a rip track with a 
brake beam and its associated rigging missing. In most 
cases the inspector will get the dimensions for the 
levers from the other end of the car, if it is possible. 
In many cases the rods and levers are applied to cars 
without ascertaining whether or not they are standard 
to the car. When this car is repaired, the repairman, 
in most all instances, does not know whether or not 
he has jumped the braking power to 90 per cent or re- 
duced it to 40 per cent. Right there is the greatest 
obstacle to overcome in the proper maintenance of brak- 
ing power. | 

What good is this revision of braking power if, after 
it has been revised, it is not maintained? How many 
railroads in this country make periodical checks on 
their own equipment to ascertain whether or not the 
correct braking power is being maintained. 

This could easily be done if blueprints were furnished 
to all symbol repair points. System cars could be 
checked periodically and this would eliminate a great 
deal of irregular braking power. You will find that 
some cars are braking as low as 10 per cent and some 
as high as 210 per cent. Very few will be found that 
are braking the required 60 per cent. 

If more attention were paid to the piston travel on 
cars, it would help to reduce the number of slidflat 
wheels. Too much cannot be said about the retaining 
valve and great care should be taken in making retain- 
ing valve tests. Many ‘times when a certain series 
of cars is sent through the shop for general repairs, 
edch car is reinforced to a great extent, thus increas- 
ing the light weight of the car. No attention is paid 
to the type of brake equipment on the car in regard to 
8 in. ог 10-in. cylinders. Quite a number of cars in 
service today have 8-in. equipment when they should 
have 10-in. equipment and vice versa. 

It is highly improbable that the railroads can pre- 
vent all slidflat wheels, as there are innumerable con- 
ditions which cause this defect. But, they can main- 
tain the correct braking power on cars and thus elimi- 
nate the greatest factor in the problem of overheating 


wheels, | 
James McDoNNzLL. 


MECHANICAL ENGINEER 


231 


Draft gear inspection expense 
justified 


MINNEAPOLIS, MINN. 
To THE EDITOR: | 


Answering the query as to whether or not I consider 
it worth while to take down and inspect draft gears per- 
iodically: І must certainly say that I do and I do not 
think money can be spent in the car department in a 
better way or in any way that will bring any bigger re- 
turns. К 
We have been following the practice for some time: 
and we have already noticed that there is a great im- 
provement in the condition of our cars and there has 
been a big reduction in the number of cars set out for 
bent, cracked and broken center sills, crushed body tran- 
soms, etc. 

In investigating the failure of center sills draft mem- 
bers, etc., on a series of steel frame cars, it was no- 
ticed that in almost every case where center sills were 
found bent, cracked or broken the friction draft gear · 
would be found defective on the same car and the de- 
fect in the friction gear was usually somewhat old, 
ulder in fact than the defect in the center sills. The de- 
fect in the friction gear would not be noticed in the ordi- 
nary transportation yard inspection and would only be 
discovered by the removal of the gear. 

The conclusion arrived at was that the defec.ive gear 
was responsible for the failure of the center sills. We 
have found, by periodically removing the gear for in- 
spection and replacing worn or defective parts, that it 
has eliminated a lot of center sill and draft gear failures. 

Our practice is to remove, inspect and repair friction 
draft gears on all system cars once in each three years 
as Cars pass over the shop or repair tracks. The date 
and station symbol are stencilled on the draft members 
or center sills at each end of each car and a record is 
kept of the work: Each repair point reports to the 
main office each month the number of cars on which 
friction draft gears have been inspected and repaired. 

A car that has not had the draft gear tested and car 
stencilled within three years is considered out of. date. 
Any such system car would have the friction draft gear 
removed and-inspected when found on repair or shop 
tracks. zd 

The plan is entirely practical and is automatically 
taken care of by repair forces in just the same manner 
that air brakes are cleaned and journal boxes repacked. 
In removing the gear periodically an opportunity is 
afforded to inspect the draft gear attachments thorough- 
ly and quite often defects are found and repaired that 
would otherwise pass unnoticed until final failure, which 
might result in break-in-twos. 

` I feel sure that within а few years the periodical in- 

spection of friction draft gears will be a requirement of 
the interchange rules and the quicker it is put into force 
the better. 

In starting such a campaign, the railroad will find that 
maintenance costs of friction draft gear will increase 
surprisingly until all of the gears have been gone over 
once, but the additional expense will be offset many 
times by the saving made in other car repair costs, less 
damage claims and delays caused by so-called rough 
handling, break-in-twos, etc. 

E. J. Ковевтѕом. 


Superintendent car department, M., St. Р. & S. S. M. 


Car wheel boring ahd hub facing machine 


HE outstanding. feature of the car wheel bor- 

| ing and hub facing machine recently placed оп 
the market by the Southwark Foundry & Ma- 

chine Company, Philadelphia, Pa., is the power back- 
ward and forward movement to the upper frame. This 
feature permits the crane to swing to a point directly 
over the center of the table and makes it an easy and 
rapid operation to mount rough wheels and remove 
finished work from the table. As can be seen from 


The tool bar and hub facing slide drawn back, providing 
ample head room over the table chuck 


a comparison of the two illustrations, the crane swings 
through a complete circle and has a high suspension 
and will thus cover a relatively large area of floor space. 
Any approved air, or electric hoist, can be used. 


When the boring tool is drawn back from the center 
of the table, the tool bar needs to be traversed upwards 
only about two-thirds the amount ordinarily required 
for obtaining sufficient head room to mount or remove 


work. As the whole hub facing member is carried bod- 
ily backward with the upper frame the guide for the 
tool slide is brought well forward for the support of 
the facing tool against the heavy lateral pressure while 
facing hubs. 


The tool bar in the central working position 


The table is provided with five automatically closing 
and opening chuck jaws, operated by the driving power 
of the machine. The table spindle is tapered and of 
large diameter. A hole passes through the table for 
conveying the chips to the floor, from whence they are 
removed through an opening in the base of the frame. 
The table driving gears are of steel except one high 
speed gear of non-metallic material. The driving mo- 
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tor is 15 hp., which gives a speed range of three to 
one and table speeds of 10 to 30 r.p.m. 

The boring spindle is 10 in. in diameter, with an en- 
closed counterbalance. There are six automatic feeds, 
three for roughing and three for finishing. In addi- 
tion to the automatic feeds it has a rapid power move- 
ment in both directions. Likewise, the hub facing slide 
has three roughing and. three finishing feeds and a 
rapid power movement. At the outer end of the hub 
facing slide is a tool slide with a vertical hand move- 
ment for setting the depth of cuts and for fashioning 
various hub shapes. 

The feed mechanism is fully enclosed steel gearing, 
driven by a small constant-speed motor, connected to 
the panel of the main motor in such a way as to come 
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to rest automatically the moment the driving power is 
switched off. 

` The draw-back movement of the upper frame is by 
a mechanism that positively holds the upper frame 
structure ‘hard against stops in the lower portion, au- 
tomatically locking the two frames together when the 
boring bar is in working position. 

The power drawback movement on the machine is 
effected by an air cylinder, but àn electric motor may 
be employed for this purpose when desired. Аз both 
the crane and the draw-back mechanism may be oper- 
ated by air or electricity, any combination of these 
two units that is desired may be made. 

The patents on the new features of this machine 
are pending. ` 


Welded ае истога iron and steal worker 


HE all-purpose iron and steel worker, shown in 
the illustration, has been designed by the Kent- 
2 Owens Machine Company, 958 Well street, 
Toledo, Ohio, particularly to meet the needs of shops 
having a variety of work. The various tools provided 


The Kent-Owens all-purpose iron worker showing a few 
samples of the work it will handle 


for punching, cutting and mitering of sections, shear- 
ing of round and square bar stock and shearing flats 
and plates. А simple attachment also provides for 
coping and notching. 

The mechanism is so arranged that the punch may 
be operated independently of any of the other tools; that 


is, one operator may be punching holes while a second 
is either cutting sections, bar stock or shearing plates. 
‘This compact combination of several tools in a single 
unit makes for a lower initial investment and generally 
reduced handling costs as compared with single pur- 
pose machines. 


An interesting feature is the welded frame con- 
struction. The side members of the frame are rolled 
from special open hearth steel. These are electrically 
welded to intermediate forgings placed and shaped so 
as to provide the maximum rigidity. This welded 
steel frame not cnly gives the greatly superior strength 
of steel, but also is exceptionally rigid and is entirely 
free from the slipping or weaving of the side members 
as sometimes occurs when a bolted construction is 
used. 


The punch is full floating with an adjustable stroke. 
It may be brought down to the surface of the work 
by a hand lever or else the stroke may be set so that it 
will always come to rest immediately above the work. 
This feature makes for the utmost convenience either 
when punching material of varying thickness or when 
punching a:large number of holes in material of uni- 
form thickness. The punch and die block are so con- 
structed -that unusually large clearances are provided 
for punching holes in the web ond flanges of I-beams, 
H-sections, channels and other sections without having 
to change tools. 


An adjustable gage is conveniently located for cut- 
ting off sections either square or at any desired angle. 
The bar cutter has an adjustable hold down plate, all 
of the openings in which are clearly visible. 


Interchangeable upper and lower steel knives, each 
with four cutting edges, are used in the shear. The 
welded construction permits unusually large clearance 
in the shear ways. These ways are free from any ob- 
structions. | 


The bearings are all phosphor bronze lined. Last- 
ing alinement is insured by the rigidity of the welded 
frame construction. .Lubrication is by the high pres- 
sure Alemite grease system. АП slides are counter- 
balanced to insure smooth adn easy operation. 


The punch handles work up to a l-in. hole in Vz-in. 
plate. Angles up to 4 in. by 4 in. by % in. may be cut off 
square and up to 3 in. by 3 in. by % in. mitered at a 
45-deg. angle. Rounds up to 15$ in. and squares up 
to 174 in. may be cut off in the bar cutter. The shear 
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takes flats and plates up to % in. in thickness. Ma- 
chines of greater capacity are also available. А 

The machine may be arranged for motor drive, as 
illustrated, or for belt drive. Steel cut gears are used 
in the driving mechanism. Operations of the various 
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tools are effected by a simple, positively acting clutch. 

A 3-hp. motor is recommended. The weight is about 
3,300 lb. The machine may be mounted either upon a 
-concrete foundation, as shown, or on a structural 
steel box section. 


Niles redesigned 42-in. engine lathe 


heavy engine lathes built by the Niles Tool Works 

Company, Hamilton, Ohio. This machine is rated 
at 42 in. capacity, having an actual swing of 43 in., 
with a bed length of 32 ft., but is typical in most re- 
spects of all sizes from 36 in. to 60 in. swing. The 
drive is by a 20-hp. variable speed motor, but may be 
increased to 25 hp. or more, according to the service 
required. 

Improvements have been made, particularly in the 
headstock and carriage. The main spindle bearing di- 
‘mensions have been increased about 40 per cent and 
other parts correspondingly. All gears in the head are 
now of steel, including a forged steel faceplate gear 
ring which has a diameter equal to the outside diameter 


В іп design have been made to the 


the spindle next to the front spindle bearing. This is 
the only drive gear on the spindle. The use of sleeves 
on the spindle has been eliminated. All gears and bear- 
ings in the head are supplied with forced lubrication 
by an oil pump which is driven from driving gears. 
The pump is direct connected so that when the ma- 
chine is started up, oil is forced to the gears and bear- 
ings. The pump is bolted to a combination cover and 
bracket so it may be removed for examination merely 
by taking out the four holding bolts. The head is en- 
tirely oil tight and dust proof and particular attention 
has been given to the question of oil leakage by placing 
drains and covers at points where this is most likely 
to occur. Ап oil indicator is located in a prominent 
position so that the operator may be sure that an ample 


Improvements have been made in the headstock and carriage of the Niles 42-in. engine lathe 


of the faceplate and is shouldered and bolted to the 
faceplate. The faceplate is pressed on the spindle by 
an hydraulic press and accurately fits up against the 
large flange on the spindle to which it is also bolted, 
giving additional strength and rigidity. 

There are four mechanical changes of speed obtain- 
able in the lower half of the headstock for either а.с. 
or d.c. drive, which in conjunction with the variation 
in motor speeds for d.c. drive, gives faceplate speeds 
ranging from 1.9 to 231 r.p.m. For a.c. drive the top 
half of the box has six additional mechanical changes, 
making 24 changes in all, ranging from 1.5 to 169.5 
r.p.m. The pinion for the faceplate drive is located 
directly under the tool line so that the cut is pulled 
through the tool rather than pushed through, ensuring 
a much smoother drive. Direct drive to the spindle 
is made through a large gear pressed and keyed on to 


supply of oil is being delivered by the pump to all 
parts of the headstock. 

On machines of this size it has been found advan- 
tageous to carry the spindle thrust bearing in a sep- 
arate unit outside the headstock so that it can be made 
of adequate proportions to assume the load and to give 
ready access for inspection and adjustment. The 
thrust is taken on a hardened and ground block with a 
special bronze washer on the spindle. The thrust plates 
dip in an oil compartment, oil being carried by slingers 
over the entire surface of the bearing. Adjustment 
is made by a spanner wrench on two nuts on the ends 
of the bolts carrying the thrust bracket. 

With direct current drive the faceplate is quickly stop- 
ped by a dynamic braking, but in a.c. drive a mechanical 


brake is incorporated in a gear box which is operated 


from the motor control lever on the carriage. Moving 
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the lever to the "off" position automatically applies the 
brake. A jog button in the headstock serves the dual 
purpose of slightly turning over the gears while shift- 
mg and for inching the faceplate through small incre- 
ments for setting up or inspecting work. 

The motor pinion shaft is supported between two 
bearings independent of the armature shaft bearings 
so that motor bearings carry only the loads induced 
by the motor itself and is not subject to any loads from 
the gears. 


FORGED STEEL 
GEAR RING 


LARGE FLANGED 
FORGED SPINDLE 


TRIPLE BEARINGS 
FOR SLIDING 


ROLLED ^ 
STEEL GEAR 


No SLEEVES _> 
ON SPINDLE ^ 


NUTS FOR ADJUSTING 
-—— THRUST BEARING 


The lower half of the headstock 


The carriage apron is of a new design. The carriage 
is supported on the bed on vee tracks, but the bridge 
also has a flat bearing on the inner edge of the front 
shear, giving a solid bearing directly under the tool. 
The carriage is gibbed underneath the track at front 
and back and can be securely clamped in position when 
cross feeding. A graduated swiveling tool slide with 
four clamping bolts and tool straps is regularly furn- 
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‘ished instead of the two poppet tool holders as shown. 


Provision is made for power angular feed which may 
be supplied as an additional feature on the 36-in. and 
42-in. lathes, but is regular equipment on the lathes 
from 48-in. up. Power rapid traverse to the carriage 
is also optional on the 36-in. and 42-in. sizes and 
standard construction on the larger sizes. A separate 
reversing motor, used for this purpose, is mounted on 
a bracket on the carriage and connected by gearing with 
the feed rack. The rack pinion may be withdrawn 
when cutting threads, insuring a smooth movement of 
the carriage and complete disengagement of gears in 
the feed and traverse train. 


The apron is a one-piece casting, assembled as a self- 
contained unit. Ап oil reservoir is provided in the 
top, oil being led to all gears and bearings through 
brass oil pipes. This reservoir is filled through holes 
in top of the carriage. Feeds are engaged and reversed 
by sliding gears and positive tooth clutches, friction 
clutches for this purpose having been eliminated. The 
lead screw is splined for the full length and drives a 
double fine tooth clutch which engages either one of 
two bevel gears. The clutch is moved by a lever at 
the front of the apron. This provides a means of 
changing the direction of the feed or of stopping the 
feed by throwing it into neutral. A lever for securing 
either cross or longitudinal feed is located at the side 
of the apron. This lever controls a sliding gear which 
in one position is in engagement with the cross feed 
gear and when thrown in the other direction connects 
with the gear train to the rack for longitudinal feed. 
The lever for engaging the lead-screw nut is inter- 
locked with the feed so that it is impossible to throw 
both in at the same time. All gears in the apron are 
of steel and are doubly supported on large shafts. The 
rack pinion also has a bearing at its outer end. The 
feed gear box provides four changes of feed and 
threads by sliding gears and clutches instead of the 
usual tumbler gearing. Change gears for additional 
feeds and threads are furnished. 


The tailstock is held to the bed by four large bolts 
and to prevent possible slipping under heavy loads, it 
has a pawl which engages with the brace rack in the 
bed. The tailstock spindle is clamped by a double plug 
locking mechanism which does not disturb the aline- 
ment of the spindle. 


Thor rotary grinders and sanders 


West Jackson Boulevard, Chicago, has placed on 

the market a line of rotary air grinders and sand- 
ers which are designed оп new principles. Тһе features 
of these tools are the perfectly balanced, vibrationless 
motor, the governor, the lubricator and the muffler. The 
motor, carrying four balanced Bakelite blades which 
are unaffected by oil, water, or heat, is very light. It 
is mounted on a rigid shaft, suspended in oversize ball 


Tw Independent Pneumatic Tool Company, 600 


bearings. The spindle is also suspended and held in* 
alinement by extra large ball bearings at each end, > 


making a perfectly balanced, frictionless motor. 

The governor, which is adjustable, is fully enclosed. 
It keeps the free speed and air consumption low,un- 
til the wheel is applied to the work and then it auto- 
matically throttles to the speed and air required for 
the job. 


The automatic oiler carries sufficient light oil per- 
fectly to lubricate all moving parts for eight hours, thus 


The Thor No. 272 grinder which carries an 8-in. emery 
wheel with a 114.in. face 


Thor No. 271R rotary sander with a right angle housing 
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preventing the wear usually experienced in dry rotary 
machines. The baffle plate muffler, incorporated in the 
box-like lug on the spindle support, makes a quiet, com- 
fortable motor to handle. ~ 

The Thor No. 271 grinder weighs only 15% Ib., is 
2114 іп. long overall and has a straight handle throttle. 
The speed is 4,000 r. p.m. The air consumption at no 
load is 20 cu. ft. at 90 Ib. It is furnished with a 6-in. 
emery wheel having a 1:1%-іп. face. The Thor No. 
272 grinder weighs 1714 lb., is 1934-in. long overall and 
has a grip handle throttle. The speed is 3,200 r. p. m. 
It has the same air consumption as the No. 271. It 
carries an 8-in. emery wheel with a 1%4-in. face. The 
Thor No. 271R sander which has a right angle housing, 
has an overall length of 14 in. The speed is 4,000 
r. p.m. It carries any size flexible disc up to 9. in. 


A friction spring for 50 and 70-ton trucks 


building, Detroit, Mich., has recently placed on 
the market a friction type coil spring for use in 
‘ spring clusters on freight car trucks. This spring con- 
forms tó A. R. A. standards as to diameter and height 


T Frost Railway Supply Company, Penobscot 


2 Ma NO. 16330, 
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Frost friction truck springs for а 70-ton car 


and is interchangeable with coil springs used in A. R. A. 
Class D and H clusters for 50 and 70-ton trucks. The 
new spring is of the double coil type, the outer coil 


Comparison of load and release pressures of a Class H and 


a Frost friction spring 
Frost friction spring 
Four standard 
- А. R. A. Class Н cluster coils, one Harvey spring) 
Height 


en 

of spring, Compression, Release, Compression, Release, 
п. Ib. lb. ib. Ib. 

8—1/4 0 
7—1/8 58,000 54,000 61,000 48,000 
7 65,000 61,000 69,000 54,000 
6—7/8 71,000 67,000 76,000 60,000 
6—13/16 74,000 71,000 80,000 63,000 
6—3/4 77,000 73,000 5,000 66,000 
6—11/16 80,000 76,000 90,000 69,000 
6—5/8 85,000 81,000 103,000 78,000 
6—9/16 98,000 91,000 146,000 109,000 


being an adaptation of the Harvey friction spring de- 
signed, in this case, to act as a suspension spring in- 
stead of a buffer spring. The inner coil is of the con- 
ventional helical type. 


In developing this spring the aim of the manufac- 
turers has been to provide a spring which, used in the 


ae 


E Sh biam. When Closed -5f Diar. 


Eua 


4 Free Height -"yoverorunder ____ 
Closed Height 6" 


8% 


Sectional view of frost frictional 
spring showing inner and 
outer coils 


cluster in combination with standard A. R. A. coil 
springs, will act as a snubber or dampener of spring 
reaction to prevent the excessive rolling of freight cars 
with the resultant damage to car trucks and, in many 


үү! 
ў КТҮҮ | 
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ld 


Standard A.R.A. Class H Spring 


Composite full load spring record obtained on a 70-ton car 
traveling 250 miles 
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cases, derailment of the car. The Frost friction spring 
is designed to absorb a part of the energy set up by 
arocking car without the undesirable kick-back inher- 
ent in helical springs. The action of the new spring is 
best described by a comparison of tests on two five- 
spring clusters such as used for 70-ton trucks, one con- 
sisting of the A. R. A. Class H spring and the other 
four A. К. A. Class Н coils in combination with one 
Harvey friction coil. The table will show the compres- 
sion,and release pressures at the various heights from 
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the free to solid for both of the spring arrangements. 

It may be seen that, owing to an increase in spring 
capacity, the working range of the Frost spring has 
been somewhat reduced; that, on release the spring 
gives out materially less energy than is applied to it, and 
that a yielding peak of high capacity is available at the 
end of the travel to absorb undue shocks such as set up 
by a rolling car. The combination of the Harvey fric- 
tion spring and A. R. A. standard coils in the same clus- 
ter is patented. 


O. K. heavy duty milling cutters 


A HEAVIER line of slotting and facing milling 
cutters has been added to the list of inserted blade 
milling cutters, manufactured by the O. K. Tool 
Company, Inc., Shelton, Conn. The O. K. drop forged 
tapered and serrated high speed steel blade has been made 
ina wide range of shapes and thicknesses of 14 in., % in. 
and % in. New blades of 34 in. thickness have been de- 
veloped to take as heavy a cut as any of the latest 
milling machines will pull. These heavy cutters are 
inserted in a chrome-nickel steel forged and heat-treat- 
ed body. Cutters as large as 36 in. in diameter and 4 
in. wide with a single rigid body have been built. 

The blade, which is tapered and with a serrated back, 
fits into a corresponding slot in the body. The tapered 
surface locks the blade securely in the body without 
the aid of any screws, taper pins or split body con- 
struction. The serrations permit the blade to be ad- 
justed for wear. The blades, which are of drop forged, 
high speed steel, have a superior cutting edge, the 
forging operation refining the grain structure of the 
steel. The bodies are also forged and heat treated for 
similar reasons. The blade is hard and heat resisting 
while the body is tough and strong. 

Any of the standard designs of cutters are made 
such as slotting cutters, side mills, either straight or 
angular, half side mills, face mills, etc. A suitable rake 
and spiral angle, as well as adequate chip clearance, is 
provided. 

Other cutting tools as boring and facing heads, hollow 


mills, trepanning tools, etc., have found a very useful 
application of this type of blade. 


One of the O. K. heavy duty inserted blade milling cutters 


The Racine shear-cut production saw 


HE principal development incorporated in the 

Shear-Cut production saw now manufactured by 

the Racine Tool & Machine Company, Racine, 
Wis., is that the saw is progressively drawn or fed into 
the metal at a certain speed accurately predetermined 
for each size of stock. 

The adjustable screw feeding of the saw blade is ac- 
complished by a positive acting screw. This screw is 
turned by a cam on the main shaft operating a radius 
arm with an adjustable lever sliding therein to give 
feeds as desired by the operator. A range of cutting 
speeds and feeds are available for cutting such ma- 
terials as pipe, tubing and all solid metals. 

The feed is determined by the size of the stock to 
be cut and the placing of the feed-adjusting lever in 
the proper notch for each size of bar. The lever is set 
by hand. Notches in the radius arm indicate the 
proper feed for each size of stock. А convenient plate 


on the machine indicates to the operator the proper 
speeds and feeds. 

The clutch is thrown out automatically and the feed- 
ing device is released after the cut is finished by an 
automatic knockout. This knockout releases the feed- 
ing screw which allows the balanced saw guide to be 
reset in any desired position. This saw guide is so 
balanced that it holds itself at any desired height, giv- 
ing the operator free use of both hands in resetting and 
gaging stock for the next cut. The saw is again started 
by throwing in the clutch, and feeds itself automatically 
into the work. 

The machine may be furnished with a belt drive. 
single-speed or with three-speed transmission, or with 
a motor drive through direct connected worm-gear or 
silent chain. 

The machine is furnished with a three-speed trans- 
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mission where it is necessary to cut a variety of metals 
such as cast iron, tool steel, alloys and other stock of 
different degrees of hardness. 

The three-speed transmission is mounted solidly on 
the base, providing speeds of 135, 90 an 60 strokes а 
minute. This transmission is also combined with the 
worm gear motor drive as a single unit. 

The saw frame is fitted with a felt pad in the top 
and with suitable oil grooves to hold oil for a long pe- 
riod of time providing a continuous oil film for the siid- 
ing ways. This felt pad is fed by sight glass feed 
oiler which regulates the amount of oil and does not 
allow a surplus of oil to create an untidy appearance. 
Wick oilers are used at all necessary points so as to 
feed enough oil to the various bearings to provide am- 
ple lubrication without permitting oil to spread over 
the machine or over the floor. 

The motor drive is made in both single speed and 
three-speed types through enclosed worm gearing which 
makes a quiet, smooth running unit. The motor, being 
1,800 r.p.m. and reducing through the worm gear to 
a maximum speed of 135 r.p.m. at the shaft of the 
machine, insures ample power and continuous action to 
absorb all tendency to knock due to the reciprocating 
action of the saw. The machine having the motor 


Vor. 102, No. 4 


mounted in the base is compact and occupies a mini- 
mium of floor space. 


e || RACINE = 
4 SHEAR CUT 


The Racine motor, chain drive metal cutting saw 


Axle lathe with oil gear feed to carriage 


America, Rochester, N. Y., has recently placed 
on the market a heavy duty center driven axle 
lathe, equipped with oil gear feed to the carriages. The 
application of oil gear feed to this type of machine 
represents a marked advance over previous designs 
manufactured by this company, as it eliminates trouble- 


T= Consolidated Machine Tool Corporation of 


Each carriage is provided with adjustable automatic 
stops. The control levers for setting the rate of feed 
and for the power traverse of the carriages are lo- 
cated at the center of the machine where they are al- 
ways within reach of the operator. Power traverse is 
at the rate of 6 ft. per min. Any feed from zero to 
% in. per revolution is immediately available. 


Heavy duty center drive axle lathe equipped with oil gear feed for the carriages 


some feed gearing and provides for operating the car- 
riages by power. 

Positive feeding pressure is applied to each tool by 
oil cylinders attached to the under side of each carriage 
at the front and back. This arrangement eliminates 
the twisting strain present in the rack or screw feed 
designs. The application of feed pressure directly 
under the tool and held rigidly in balance permits of 
much heavier cuts and feeds than is possible where 
feed pressure is transmitted through a train of gears. 


The main drive is by either an adjustable speed 
motor through a single train of gears or by a constant 
speed motor through a three-speed gear box. The 
center driving head is equipped with Sykes herringbone 
gears. The two oil gear pumps are driven by a 3-hp. 
constant speed motor. 

The machine illustrated is equipped with а 35-hp. 
adjustable speed motor for especially heavy duty. Or- 
dinary railroad requirements for this machine call for 
a 25-hp. motor. 
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Stick-To chucks and double twist drills 


avenue, New York, has placed on the market a 

new type of drill chuck for the purpose of re- 
ducing drilling costs. The chuck, which is designated 
as the Stick-To type, is designed to prevent the break- 
age of drills and to use up any kind of broken drills. 
For the latter purpose it grips the twist of the drill 
without marring or dulling the cutting edge. 

The chuck consists of two principal parts: The 
arbor, or shank, which is hollow at the lower end, 
and the outer sleeve which is threaded to screw onto the 
lower end of the arbor. When assembled together, the 
twist drill is held firmly with the aid of internal taper 


Ts Specialty Trading Corporation, 551 Fifth 


Top—Eight contact points grip the drill in the Stick-To 
Chuck; Bottom— The double twist drill that can be used 
in this chuck 


‘surfaces, and a jamb sleeve slitted and beveled at 
both ends. When the chuck is screwed together, one 
of these beveled ends is jammed against the tapered 
surface in the outer sleeve, while the other end is 
pressed together by a loose interior collar, which is 
tapered and beveled on the inside at one end. The 
twist drill is held at two places in the chuck some 
distance apart providing eight contact points, prevent- 
ing slippage of drills and giving an excellent alignment. 

The projection of the twist drill outside the chuck 
may be regulated to the depth of the hole or to the 
most effective and economical free length desired. 
This feature reduces vibration and breakage. 

The chucks may be used for rough as well as pre- 
cision work. It is recommended for use with the 
quick change collet system, multiple spindle work, both 
drilling and tapping as the diameter of the chuck is so 


small that it will work in very close centers. Its slen- 
der form offers better opportunities to get at and 
watch the drilling. Each chuck has a capacity to take 
five sizes of drills varying in steps of 1/64 in. 


The drill chuck consists of only four parts 


The chuck makes it possible to use the Stick-To dou- 
ble twist drills that give two drills in one. When one 
end of the drill becomes dull, much time can be saved 
by simply inverting the drill in the chuck and using the 
other end. The full length of the drill can be con- 
sumed satisfactorily as there is no useless shank to be 
discarded. The Stick-To double twist drills are made 
of Swedish steels. 


Cincinnati heavy duty floor grinders 


diary of the R. K. LeBlond Machine Tool Com- 
pany, Cincinnati, Ohio, has recently added to its 
line of electric drills, grinders and buffers, 5,716 апі 10 
h.p. heavy duty floor grinders, designed for the heaviest 
grinding in foundaries, railroad and forge shops. 
The motors are fully-enclosed and the spindle is 
mounted on four Timken tapered roller bearings run- 
ning іп oil. Provision has been made for excluding grit 
and dust from the bearings and the bearing mounting is 
of the newest Timken type. The bearings are adjust- 
able to wear and as the wear takes place between the 
Cup and the cone of the bearings they can be taken up 
by means of an adjusting nut. 
The wheel guards are of cast steel complying fully 


/ | “НЕ Cincinnati Electrical Tool Company, subsi- 


with all safety standards. The guards are equipped 
with exhaust connections and have a four-in. adjust- 
ment to wear of wheels. Hinged covers completely 
enclose the sides of the wheels, flanges and nuts, afford- 
ing protection to the operator. Non-breakable adjust- 
able eye shields as well as chip breakers are also pro- 
vided over each grinding wheel. The grinding rests 
are adjustable and can also be removed entirely on 
work where they might interfere with the free move- 
ment of the operator. The one-piece spindle is of 
nickel alloy steel, turned and accurately ground to size. 
The wheel flanges and nuts are machined to be in bal- 
ance with the spindle, insuring a minimum of vibration. 

The abrasive wheels for use in connection with the 
grinders have a 12-in. bore which not only effects a 
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saving in the initial cost of the grinding wheels but al- 
so reduces the discarded wheel losses to a minimum, 
due to the extra large bore. 


The starter is of the safety type, fully enclosed, with 


Cincinnati floor grinder showing cast steel hinged wheel 
guards thrown open 


both overload and undervoltage protection and is 
mounted in the base. А push-button control station is 
conveniently mounted on the motor frame. These 
grinders can be had for alternating current, 220-440 or 
550 volts, two or three phase, and direct current, 115 
or 230 volts. 


Electric drills equipped with 


universal motors 


EW %-in. and 5/16-in. heavy duty electric drills 
and also 34-in., 7$-in. and 1-in. heavy duty electric 
drills have been placed on the market by the Standard 


The motor furnished with this drill can be operated either 
On a.c. or d.c. current 


Electrical Tool Company, 1938 W. Eighth street, Cin- 
cinnati, Ohio. 

The motors are manufactured by the General Elec- 
tric Company. They are the universal type which 
operate on either direct or alternating current. SKF 
ball bearings are used. The gears are made of chrome- 
nickel steel, and run in grease. The motor housings 
are made entirely of aluminum to lighten the weight. 

The weight of the %4-in. drill is 734 lb. ; the 5/16-in. 
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drill, 872 1b.; the 34-in. drill, 23 Ib.; the 7-in. drill, 24 
lb., and the l-in. drill, 25 Ib. The capacities given are 
for drilling in steel. 


The %-in. and 5/16-in. drills have grip handles with 


The Standard 34-in. portable electric drill 


the switches mounted therein. The 34-іп., 7<-1п. and: 
l-in. drills are equipped with Morse taper Sockets, 
spade handles and feed screws. 


Rapid reading micrometers 


Т HE Lufkin Rule Company, Saginaw, Mich., has 
added to all of its micrometers the feature of rapid 
reading graduations. Instead of numbering every five 
thousandths on the sleeve of the tool, each thousandth 
is numbered, consecutively up to 25, with every five 
thousandths number showing more prominently. This 


A Lufkin micrometer provided with rapid reading 
graduations 


simplifies the reading and assists much in eliminating 
mistakes, as it is only necessary to add the figure show- 
ing at the reading line on the sleeve to the last twenty- 
five thousands line showing on the hub o fthe microm- 
eter. It is similar in principle to the readable gradua- 
tions on steel scales and the instantaneous reading on 
steel tapes. 


News of the Month 


Tur HuncariaNn STATE RarLwavs has in operation 21 rail 
motor cars, of which five are of the four-axle 150-hp. type and 
16 are of the two-axle 80-90-hp. type. The smaller unit has 
proved to be generally more economical, particularly where 
trafic is limited. The fuel consumption of the larger type is 
rather heavy and about equals in cost that of a small steam 
locomotive. Therefore a new small type steam locomotive is 
being constructed for the state railways which, it is expected, 
will eventually serve as a substitute for the heavier rail motor 
cars of the two-axle 80-90-hp. type which have been ordered. 


Wage increase on the T. & P. 


Smor МЕСНАМІСЅ and apprentices of the Texas & Pacific 
and the Texas Pacific-Missouri Pacific Terminal Railroad of 
New Orleans, members of the Association of Mechanical De- 
partment Employees, have been granted wage increases of 2 
cents and 1 cent per hour respectively under the terms of a 
new wage agreement negotiated at Dallas, Tex., on March 5. 
About 1,700 employees of the Texas & Pacific and about 210 
employees of the New Orleans terminal are affected by the 
wage increase. 


Brotherhoods want mechanical firebox doors 


THE BROTHERHOOD oF LOCOMOTIVE ENGINEERS and the Brother- 
hood of Locomotive Firemen and Enginemen, in a complaint 
filed with the Interstate Commerce Commission, ask that the 
commission adopt a rule requiring that all locomotives be 
equipped with mechanically operated firebox doors. The com- 
plaint says that the chief inspector of locomotives has recom- 
mended the adoption of such a rule, that the legislatures of 
several states including Georgia, Indiana, Iowa, Michigan, New 
York, Ohio, and Wisconsin have passed laws requiring them, 
and that some railroads have equipped a large number of their 
locomotives with them. 


300 million for fuel in 1927 


Crass I Ramways of the United States in 1927 expended 
$310,869,524 for coal and oil used as fuel for road locomotives 
in freight and passenger service, (charged to operating ex- 
penses), according to a statistical report made public by the 
Interstate Commerce Commission. This compared with $327,- 
465,482 in 1926. In 1927, according to the report, the railways 
consumed 95,459,840 net tons of coal, at an average cost of $2.66 
a ton, as compared with 101,155,412 tons in 1926 at an average 
cost of $2.63 a ton. They also consumed 2,042,137,055 gallons 
of fuel oil, slightly less than in the year before, at an average 
cost of 2.81 cents per gallon, as compared with an average of 
2.95 cents the year before. The expense for oil was $57,326,689, 
as compared with $60,938,230 in 1926. 


Railway Mechanical library at Penn State 


A Unique CorLEcrIoN of books and periodicals dealing with 
railway mechanical engineering has been set aside at the library 
of the Pennsylvania State College, for the use of students and 
engineers interested in transportation. This collection, known 
as the Edward Livingston Coster Memorial Library in Railway 
Mechanical Engineering, was established in 1926 by Mrs. Ed- 
ward L. Coster in memory of her husband, the late Edward 
L. Coster, of Katonah, N. Y. Mr. Coster was an engineer 
of independent means who devoted much time to the analysis 
of problems in locomotive operation. 
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It is proposed to add many outstanding technical books 
pertaining to other phases of transportation and to main- 
tain a complete file of the proceedings of the principal railway 
mechanical organizations. Contributions of literature from 
railroad officers will be welcome. Inquiries regarding mate- 
rial available or arrangements for loans may be addressed to 
Prof. A. J. Wod, head, department of mechanical engineering, 
or, to the Librarian, Pennsylvania State College, State College, 
Pa. 


Extension of effective dates of various require- 
ments in rules and standards 


Сівсіл.лв No. D. V.-566, issued March 5, 1928, from the office 
of the secretary of the A.R.A., Mechanical Division, covers the 
extension of the effective dates of two interchange rules. In 
Interchange Rule 3, Section (t), paragraph 1, the effective date 
has been changed to apply to new cars for which orders are 
placed on or after January 1, 1929, instead of on or after July 
1, 1928. Also, the rule is not intended to interfere with the 
use of trucks now in existence, except that old trucks applied to 
new cars or new car bodies shall be made to conform to the 
arch bar standards that are in effect at the date the cars or 
bodies are built. The Arbitration Committee has been requested 
to formulate a revision of this rule in accordance with the above 
intent. 

The effective date of Interchange Rule 66 has been extended 
from May 1, 1928, to January 1, 1929. This extension is made 
in order to permit the Committee on Lubrication for Cars and 
Locomotives to revise and bring up to date the standard method 
for the packing of journal boxes, including renovation of oil 
and waste. It is expected that a report from this committee 
will be available for action at the annual meeting in June, 1928. 


Rebuilt car rule found unreasonable 


AMERICAN RAILWAY ASSOCIATION, Mechanical Division Inter- 
change Rule 112, in so far as it affects settlements to be made 
for rebuilt freight cars when badly damaged or destroyed on the 
lines of railroads other than their owners, was found to be un- 
reasonable in a decision made public by the Interstate Commerce 
Commission on February 16 on a complaint filed by the Bangor 
& Aroostook. The complaint was based on an interpretation by 
the Arbitration Committee under which, if any material in the 
structure above the trucks is reclaimed, the entire car is de- 
preciated, for settlement purposes, from the date of original 
construction of the unit from which the re-used part was 
obtained. 

In place of the existing rule the commission prescribes a rule 
containing some modifications of one that was proposed by a 
special committee of railway mechanical officers. 

The findings of the commission’s report are as follows: 

“The freight cars which have been rebuilt under the sanction 
of the Interchange Rules and which are now in service will 
continue to circulate until their interchange is restricted, ir- 
respective of the character of settlement rule which is applied 
when such units are destroyed on the lines of railroads other 
than their owners. Hence, as regards equipment rebuilt in the 
past, it is unlikely that the establishment or nonestablishment 
of a rebuilt-car settlement rule will materially affect the matter 
of safety in railway operation. Under instructions to bring in 
a rebuilt-car rule, the special committee on rebuilt cars, con- 
sisting of 10 prominent railroad mechanical department officers, 
formulated a proposed rule which is apparently designed to 
effect substantial justice as between car owners and users.” 

They suggested, in part that, as applied to units reconstructed 
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in the past, а rebuilt-car settlement rule should be confined to 
cars in classes A to E-2, and, as regards those reconstructed in 
the future, only classes from A to D should be recognized. 

“We find that as to past and future, a rebuilt freight car is 
one which the carrier was, is now, or in the future may be 
required by the accounting rules of the commission to record 
in equipment-investment account. We further find that for 
freight cars rebuilt in the future, that portion of the proposed 
rule formulated by the special committee on re-built cars, which 
contemplates settlement for cars of classes A to D on basis of 
80 per cent of reproduction cost new, less depreciation from date 
rebuilt, will be reasonable if moditied to conform with the 
foregoing definition of what constitutes a rebuilt car. As to 
freight cars reconstructed in the past, we find that the present 
rule is unreasonable, and that for the future a rule which 
provides for settlement for cars in classes А to D on a basis of 
80 per cent of reproduction cost new, less depreciation from 
date rebuilt, cars of classes E-1 and E-2 on basis of 70 per cent 
of reproduction cost new less depreciation from date rebuilt, 
and cars of classes E-3 and E-4 on basis of 60 per cent of 
reproduction cost new less depreciation from date rebuilt, will 
be reasonable. 

"No order will be entered at this time, but defendants will be 
expected to modify their rules to conform with our conclusions 
herein. If this is not done within a reasonable period, com- 
plainants may bring the matter to our attention for appropriate 
action." 


Wrong brake levers cause cast-iron wheel failures 

AT THE REQUEST of the General Committee of the Mechanical 
Division of the American Railway Association in connec- 
tion with failures of cast iron wheels, the Committee on 
Brakes and Brake Equipment has made an investigation to 
determine the braking ratios existing on freight cars. The 
following statements as to the results of this investigation 
are taken from Mechanical Division circular No. D. V. 567. 
This investigation, which included measurement of brake 
levers on a large number of cars disclosed that, regard- 
less of the braking ratio specified, the actual brake shoe 
pressure, resulting from the application of incorrectly pro- 
portioned levers—all levers were not standard for the cars— 
ranged from an undesired minimum to an almost prohibitive 
maximum. This was particularly true of stock, tank and re- 
frigerator cars and is undoubtedly contributing largely to 
the failure of cast iron wheels. 

Means for readily identifying the proper brake levers for 
all classes of cars, both home and foreign, are in course of 
preparation by the Mechanical Division. Until such time as 
the results of these developments are available and proper 
means of lever identification is decided upon, it is recom- 
mended that individual carriers use every means available to 
check levers on home cars, to see that the existing leverage 
ratios conform to the standard for each car. 


Strictness of the safety appliance law 

THAT THE SAFETY APPLIANCE Law requires a railroad, in its 
maintenance of car-couplers, air brakes, etc., to adhere con- 
stantly to standards of absolute perfection, is well known to 
those who have had occasion to keep acquainted with the utter- 
ances of the courts on the subject. Perfection or nothing! No 
such thing as Chief Justice White's "rule of reason" ever oc- 
curred, to the framers of this statute, as a provision suitable to 
be included. In a recent decision of the Circuit Court of Ap- 
peals, Eighth Circuit, the beauties of this statute are brought out 
in plain language. The case was one of the government against 
the Southern Pacific (23 Fed.-2d-61) where a coupler of a 
freight car failed at or before reaching Duran, N. M. The de- 
fect was not discovered by any member of the train crew until 
the train reached Pastura, 37 miles north of Duran. There, the 
trouble was discovered by a brakeman and repairs were made 
in a minute or two; but the fact that the car had been hauled 37 
miles after the fault had developed, made the company liable for 
violation of law and a penalty of $100 was imposed. The court 
holds that the railroad must, at its peril, discover a defect as 
soon as it occurs. If a trainman had discovered the defect 
at Duran, it would then have been lawful to move the car to 
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a repair point. The peculiarity of the case is that two govern- 
ment inspectors had discovered the defect at Duran, and ap- 
parently this discovery is what brought the case into court 
These inspectors did not notify the train crew and, says the 
court, it was not their duty to do so. 


Dr. W. F. M. Goss 
Dr. WiLLIAM Е. M. Goss, former professor of railway engi- 
neering and dean of the College of Engineering at the Uni- 
versity of Illinois, died on March 23 at the Waldorf Astoria 
Hotel, New York. Dr. 


Goss was born at 
Barnstable, Mass., on 
October 7, 1859, and 


was a graduate of the 
Massachusetts Institute 
of Technology, Boston. 
In 1879 he organized а __ 
department of practi- 
cal mechanics at Pur- 
due University, serv- 
ing as instructor of 
practical mechanics un- 
til 1883 when he be- 
came professor of ex- 
perimental engineering, 
dean of the schools of 
engineering and direc- 
tor of engineering in 
the laboratory. He sub- 
sequently was dean of 
the college of engineer- 
ing, director of the 
school of railway engineering and administration, and professor 
of railway engineering at the University of Illinois until 1917, 
also director of engineering at the experimental station from 
1909 to 1917. During the latter year he was appointed presi- 
dent of the Railway Car Manufacturers’ Association at New 
York, from which position he retired in 1925. Dr. Goss was 
a member of the jury of awards at the Chicago Exposition in 
1893; chairman of the advisory committee of the Pennsylvania 
charged with testing locomotives at the St. Louis Exposition in 
1904, and chief engineer of the Committee of Investigation on 
Smoke Abatement and Electrification of Railway Terminals in 
Chicago from 1913 to 1915. He was a member of many tech- 
nical societies and had served as president of the American 
Society of Mechanical Engineers, Society for the Promotion 
of Engineering Education, and the Western Railway Club. He 
was the author of technical books, including Bench Work in 
Wood, 1890; Locomotive Sparks, 1902; Locomotive Problems, 
1907; High Steam Pressures in Locomotive Service, 1907; Su- 
perheated Steam in Locomotive Service, 1910, and many scien- 
tific reports and papers. 


Dr. W. F. M. Goss 


Discussion of boiler pitting—Dispatching 

The Western Railway Club program for the meeting of 
March 19 included the presentation of two papers: "Electro- 
chemical method for the prevention of locomotive boiler cor- 
rosion" by L. O. Gunderson, chemical engineer, Chicago & Alton, 
and "The dispatcher controlled signal system for Train Opera- 
tion" by W. B. Rudd, Union Switch & Signal Co. Mr. Gun- 
derson explained with the assistance of lantern slides the theory 
and application of a system of pitting prevention which has 
been developed on the Chicago & Alton. Mr. Gunderson 
estimated that the pitting of tubes and boiler sheets is costing 
the railroads from 12 to 15 million dollars annually. 

The discussion following Mr. Gunderson's paper was brief 
but revealed much curiosity concerning the use of arsenic in 
water treating work, the principal point in this discussion 
coming from Fred Horstmann, Dearborn Chemical Company, 
who said that arsenic has previously been used successfully in 
pitting prevention without assistance from other means. 

Mr. Rudd had on hand an example of a train dispatcher's ma- 
chine and an automatic train graph recording device which 
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he explained in the course of his talk. Following this paper, 
a motion picture was presented explaining in detail the opera- 
tion of the dispatcher control system. 


L C. C. examiner recommends cur:ains in cab 


THE INTERSTATE COMMERCE COMMISSION has made public a 
proposed report by Special Examiner John L. Rogers recom- 
mending that the commission find that the safety of employees 
and travelers upon railroads requires that in certain territories 
in the northern part of the country steam locomotives and ten- 
ders have suitable cab curtains; that unnecessary or excessive 
openings about locomotive cabs be closed during the winter 
months; that oil-burning locomotives do not take air into the 
firebox from the intcrior of the cab; and that steam locomo- 
tives used in road service have a suitable storm window 
attached to side cab windows. | 

The report was submitted in the case arising on а complaint 
filed by the Railroad Commission of Wisconsin in which the 
commissions of several other states and the Brotherhood of 
Locomotive Engineers and the Brotherhood of Locomotive 
Firemen and Enginemen intervened. Hearings have been held 
at various places. The report recommends that Rule 116 of 
the rules and instructions for the inspection and testing of 
steam locomotives and tenders be amended by adding the re- 
quirements proposed, effective November 1, 1928. The pro- 
posed amendments provide that each locomotive used in Colo- 
rado, Connecticut, Delaware, District of Columbia, Idaho, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Maine, Maryland, 
Massachusetts, Michigan, Minnesota, Missouri, Montana, 
Nebraska, New Hampshire, New Jersey, New York, Nevada, 
North Dakota, Ohio, Oregon, Pennsylvania, Rhode Island, 
South Dzkota, Utah, Vermont, Virginia, Washington, West 
Virginia, Wisconsin, Wyoming and part of California, except 
deckless locomotives and locomotives equipped with a vestibule 
eab, shall have suitable doors, or a suitable roll or slide back 
curtain of sufficient length and width to cover the opening in 
rear wall of cab. From November 1 to April 1 the locomotives 
not equipped with a vestibule cab are also required to have 
suitable side curtains, and in the states named except Mary- 
land, Virginia, Kentucky, California and the District of Colum- 
bia to have cab hood curtains. 

"Tt is only fair to state," the report says, “that several of the 
carriers have for a considerable period provided all the pro- 
tective equipment covered by the proposed rules. Other car- 
riers have provided the greater part of it. The principal 
effect of the proposed rules as to these carriers will be to secure 
better maintenance of the equipment so that it will best serve 
the purpose for which it is applied.” It adds that the pro- 
posed rules should be regarded as minimum requirements which 
are not intended to take care of the most extreme conditions. 


Meetings and Conventions 


June exhibit at Atlantic City 


Ata meeting of the Exhibit Committee of the Railway Supply 
Manufacturers’ Association held at Pittsburgh, Pa. March 22 
and 23, assignments of 127,000 sq. ft. of exhibit space were 
made to 321 exhibitors for the exhibit which will be held on 
Young’s Million Dollar Pier at Atlantic City, N. J., June 20 to 
27, inclusive, during the conventions of the Mechanical, Pur- 
chases and Stores, and Motor Transport Division of the Amer- 
ican Railway Association. The total space available this year 
is 142,270 sq. ft., of which 48,000 sq. ft. is located in Marine 
Hall, the new structure which is being provided on the ocean 
side of the boardwalk immediately adjoining, and directly con- 
nected to the boardwalk end of the pier. 

The Mechanical Division meeting will he held from June 20 
to 27, inclusive, in the convention hall on Young’s Million Dol- 
lar Pier; the Purchases and Stores Division will meet in 
Vernon Hall, Haddon Hall Hotel, June 20 to 22, inclusive, and 
the Motor Transport Division meeting will be held at the Tray- 
more Hotel, June 21 to 23, inclusive. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of mceting of mechanical associations and railroad 
€Ixbs. 

Атв-Ввлке Association.—T. L. Burton, 165 Broadway, New York. Next 
meeting May 1-4, Book-Cadillac hotel, Detroit, Mich. 

AMERICAN AILWAY  AssociATION Division V.—MrecHaANICAL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J 
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"Ютугѕтом V.—EguipmMent Painting Section.—V. R. Hawthorne, 
Chicago. Next meeting Windsor hotel, Montreal, September 11-13. 

Division VI.—PuncHásEss AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. Next meeting June 20-22, Atlantic City, N. J 


AMERICAN RatLway Toot Foremen’s Association.—G. С. Macina, 11402 
Calumet Ave., Chicago. Annual convention Hotel Sherman, Chicago, 
August 29-31, 1928. 


AMERICAN Society oF MrecnaNicAL Encineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. Next meeting, April 17, the Engincering Societies 
Building, 29 West 39th Street, New York. Paper on performance 
records of oil-engine locomotives, by Herman Lemp, consulting 
engineer, Ingersoll-Rand Company. Joint meeting with the Oil an 
Gas Power Division. 

AMERICAN Society ror STEEL Treatinc.—W. Н. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 

AMERICAN Society ror Testing Marertars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. 

AxrERICAN WrLpING Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
St., New York. 

Association or RaiLwav ErrEcTRICAL ENGINEERS.—Joseph A. Andrucetti 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annu 
meeting, October 23-26, Hotel Sherman, Chicago. 

CawaDiAN Rartway Crus.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting April 
10 at 8:15 p. m. Paper on television will be presented by Dr. R. W. 
King, Bell Telephone Laboratories, New York. Illustrated by 
lantern slides. 

Car Foremen’s Association or Cricaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. Next 
meeting April 9. Paper on proper loading of cars will be presented 
by M. E. Fitzgerald, general inspector, Chicago & Eastern Illinois. 
Stereopticon views. 

Car FongkMEN's Аз$остАт1О% or St. Lours.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, except June, July and August, at Broadview Hotel, East St. 
Louis, I The next meeting Apr] 3 at 8 р. m. Paper on Inter- 
change Problems will be presented by C. J. Nelson, Chief Inter- 
change Inspector, Chicago. 

Cam Foremen’s CLuB or Los Амсет®Ез.—]. W. Krause, 514 East Eighth 
St.. Los Angeles. Cal. Meetinz second Friday of each month in the 
Pacific Electric Club building, Los Angele.. Cal. 

CentraL Rattway Сгов.—Н. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, Jul 
and August, at Hotel Statler, Buffalo. Next meeting April 12, 
8 p. m. Paper on Installation and Maintenance of Cencrete Road- 
bed will be presented bv Paul Chipman, Valuation Engineer, Pere 
Marquette, Detroit, Mich. 

СиїЕР INTERCHANGE САА Inspectors’ AND Car FOREMRN’S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

Cincinnatr Rattway Crtus.—D. К. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CrevgLAND Rattway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland 

hio. Meetings first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave., Cleve 
land. Next mecting April 2 at 8 p.m. Paper on the prevention of 
rust on steel will be presented by T. J. Fay, president, the Fay 
Metal Patch Company. 

INTERNATIONAL RatLROAD Master BracksuiTHS' АзостАттОМ.—\Ү/. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. N 
meeting Hotel Sherman, Chicago, August 21-22, 1928. 

ТИТЕВМАТ1ОА Rartway FugL Assocration.—L, Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. Next meeting Chicago, 
May 7-11. 1928. 

INTERNATIONAL RatLway GENERAL FongMEN's AssocrATION.—William На! 
1061 W. Wabash Ave. Winona, Minn. Annual convention Hot 
Sherman, Chicago, September 4.7, 1928. 

LouisjANA Can Department AssociATioN.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master ROILERMAKERS’ AssociaTioN.— Harry D. Vought, 26 Cortlandt St., 

ew York. Annual meeting Cleveland, Ohio, May 22-25. 

New Encranp Rarrroap Crtvs.—W. E. Cade, Jr., 683 Atlantic Ave, 
Bosten, Mass. Regular meeting second Tuesday in each month, ex- 
cepting June, July. August and September, Copley.Plaza Hotel, 
Boston. Next meeting April 10. Paper on the railroad's side 
of grade crossing accidents will be presented by A. H. Rudd, chief 
signal engineer, Pennsylvania Railroad. 

New York RaiLgoaDn Civus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. Next meeting April 20. 
Another Daldwin nicht. * 

Paciric Ratrway Crvs.—W. S. Willner, 64 Pine St., San Francisco, Cal. 
Regular mcetin*s, second Tuesday of each month in San Francisco 
and Oak!and, Cal., alternately. 

Rartway Car DEPARTMENT OrFicrrs’ AssociATION.—AÀ. S. Sternberg, Belt 
railway, Clearing Station, Chicago. 

RainLwav Сісв or GmrkNviLLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting last Friday of each month, except June, 
July and August. 

Rartwav Сісв or PirrssURGH.—]. D. Conway, 515 Grandview Ave., 
Pittsbureh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh. Pa. 

Sr. Lours Rattway Crvs.—B. W. Frauenthal, M. P. О. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month. except 
June, July and August. Next meeting April 13 at 8 үз m. Paper on 
the railroad situation today will be presented by Col. Fred W. Green, 
vice-president, St. Louis-Southwestern. Election of officers. 

SOUTHERN Азр SovrHwESTERN RariLwav Crus.—A. T. Miller, P. О. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

Sovrnwrsr Master Car Воитіреиѕ’ AND Supervisors’ Assocration.—E. Н. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s AssoctaTiox.—4A. I. Parish. 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. y 

Travetinc Encrnerrs’ Assocration.—_W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chi- 
cago, October 2 to S. inclusive. . 7 

WzsreRN Raitway Crvs.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 


Tue U. S. ErscrucaL Toot Company has opened a branch 
office at 205 University Building, Syracuse, N. Y., in charge 
of H. N. Kelsey. 


James R. Waite, vice-president of Rickard & Co., industrial 
advertising agents, resigned to become secretary to Jenkins 
Brothers, valve manufacturers, New York. 


Н. S. La Barce, manager of railway sales of the Glidden 
Company, with headquarters at Cleveland, Ohio, has been 
transferred to St. Louis, Mo. 


WaLTER B. LracH, president and general manager of the 
Huüunt-Spiller Manufacturing Corporation, Boston, Mass., died 
after a prolonged illness at his home in Brookline, Mass., on 
March 13. 


Myron F. Westover, secretary of the General Electric Com- 
pany for the past 34 years, has retired and William W. Trench, 
assistant secretary, has been elected secretary to succeed him. 


P. P. Barrett, has been appointed representative for the 
Reading Iron Company, Reading, Pa., in the Cincinnati terri- 
tory. Mr. Barretts headquarters are at Indianapolis, Ind. 


Jonn D. Swrrt, president of the Eagle Pitcher Lead Com- 
pany, Cleveland, Ohio, has been elected chairman of the board 
and will be succeeded by A. E. Dendelain, vice-president with 
headquarters at Chicago. 


A. L. Wurppte, who has been a representative of the Loco- 
motive Stoker Company for the past eight years, is now a 
district sales manager for the Standard Stoker Company, 
Inc., with offices at 350 Madison Avenue, New York City. 


THE STANDARD STEEL Can Company has purchased the Illinois 
Car & Manufacturing Company, Chicago. P. H. Joyce, presi- 
dent of the Illinois Car & Manufacturing Company has been 
elected vice-president of the Standard Steel Car Company. 


А. L. Roperts, formerly with the railroad sales department 
of the Central Alloy Steel Corporation, Massillon, Ohio, has 
joined the development and research department of the Interna- 
tional Nickel Company, New York, and will devote his time 
to railroad development work. 


Н. G. Mastin, formerly with the Locomotive Stoker Com- 
pany has become associated with the Pantasote Company, Inc., 
New York, as assistant to W. A. Lake. Mr. Mastin before 
serving with the Locomotive Stoker Company was for some 
years with the New York, Ontario & Western. 


Е. О. ScHRAMM, assistant secretary of the Pressed Steel 
Car Company, at New York, has been appointed also assistant 
general sales manager for the eastern territory, and Frank L. 
Johnson, sales engineer, has been appointed assistant general 
sales manager for the western territory, with headquarters at 
Chicago. 


THE Executive Orrices of the Worthington Pump & Ma- 


chinery Corporation, also its export sales department and New 
York district sales department have been removed írom 115 
Broadway to 2 Park avenue, New York City. The general sales 
office and the advertising department have been removed to its 
plant at 421 Worthington avenue, Harrison, N. J. 


C. I. Auten has been appointed vice-president in charge of 
sales in the standard building division of the Truscon Steel 
Company, Youngstown, Ohio; M. T. Clark has been appointed 
vice-president in charge of sales of the steel window division, 
and C. D. Loveland, formerly manager of the Pittsburgh dis- 


trict, has been appointed vice-president, with headquarters at 
Newark, N. J. 
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WiLLIAM B. UppecraFF has been elected vice-president in 
charge of sales, of the Watson-Stillman Company, New York. 
For the last 15 years Mr. Updegraff has beer engaged in various 
engineering and sales capacities with this company. As a 
graduate of Harvard University, he has been actively interested 
in the Harvard Engineering Society. He is also a member of, 
the American Society of Mechanical Engineers. 


Roy A. Рнегрѕ has been appointed district manager of 
the railway sales department of E. I. DuPont, de 
Nemours & Co, Inc, with headquarters at Parlin, N. 
J., handling the company's business in the southeastern territory, 
and Carl F. Gehlen 
has been appointed 
assistant to manager 
railway sales depart- 
ment. Mr. Phelps was 
born on October 22, 
1895, at Chicago. He 
attended public school 
and high school at 
Dayton, Ohio, and up- 
on graduation entered 
the service of the Day- 
ton Tire & Rubber 
Company, Dayton. Mr. 
Phelps left the Dayton 
Tire & Rubber Com- 
pany in April, 1917, to 
enter the service of 
the U. S. Army, during 
the period of the late 
war. Upon his dis- 
charge from the army in May, 1919, he went with the sales 
department of the Sherwin-Williams Company, handling sales 
for the railway, marine and petroleum division. On January 1, 
1926, he was appointed assistant to the manager of the rail- 
way sales department of the E. I. DuPont de Nemours & Co., 
Inc., which position he held until his appointment as above 
noted. 


Roy A. Phelps 


Tue Нлммомр Вот & Nut Company, Hammond, Ind., has 
bought the bolt, nut and rivet department formerly owned and 
operated by The Illinois Car & Manufacturing Co. The officers 
of the company are as follows: M. J. McDonough, president, 
E. M. Joyce, vice-president, M. L. Hunt, treasurer and Charles 
Aaron, secretary. The company will be operated under prac- 
tically the same management as when this department was 
owned and operated by The Illinois Car & Manufacturing Co. 


Tue SHAW CnANE-PuTNAM MACHINE Company, INc., a sub- 
sidiary of Manning, Maxwell & Moore, Inc., has purchased 
the Lamb & Nash line of sheet metal machines. These ma- 
chines, which include a squaring shear and rotary gang slitting 
machines for shearing tin plate, hot mill sheets, brass, copper, 
aluminum and all classes of cold-rolled steels, will, in the 
future, be manufactured at the Putnam Works of the Shaw 
Crane-Putnam Company at Fitchburg, Mass. 


Tue Derroit Steet Propucts Company, Detroit, Mich., has 
opened a factory branch at 1740 East Twelfth Street, Cleveland, 
Ohio. S. M. Hathaway, 1s district manager; H. K. Strock and 
K. E. Carr will handle industrial sales; W. G. Brown and A. 
F. Butler will have charge of casements and basement win- 
dows; C. Smallwood and W. P. Scheuerman will be in charge 
of estimating and engineering service and O. H. Scheppan and 
A. M. Gordon will be in charge of erection service. 


TRHoMas B. Kırey, organizer and president of the Kirby 
Equipment Company from 1900 until his retirement їп 1916, 
died on February 18, at Culver City, Cal. He entered railroad 
service with the Lake Shore & Michigan Southern (now a part 
of the New York Central) in the shops at Adrian, Mich., about 
1870. Later he was transferred to Chicago where he was 
division master car builder for several years. He resigned 
from this position to becorne superintendent of the car depart- 
ment of Armour & Company and later entered the employ of 
the Lappin Brake Shoe Company. He resigned from the latter 
company about 1900 to organize the Kirby Equipment Company. 
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i Trade Publications 


LatHes AND Borers.—Specifications for the Bullard driving 
box borer and facer and the 64-in. spiral drive turret lathe are 
contained in illustrated bulletins issued by the Bullard Machine 
Tool Company, Bridgeport, Conn. 


Smar. ToorLs.—Taps, dies, screw plates and reamers are the 
principal tools listed in catalogue No. 19 issued by Butterfield 
& Company, Derby Line, Vt. Tables of dimensions and gen- 
eral information is contained in a fifth section of the booklet. 


SwaLL Toors.—The English and metric sizes of taps, dies, 
miling cutters and reamers are each covered in separate sec- 
tions of a 592-page catalogue, No. 12, issued by the Pratt & 
Whitney Company, Hartford, - Conn. 


Pire THREADING AND CurrING MacuriNEnYy.—lllustrated cata- 
logue H. of D. Saunders' Sons, Atherton street, Yonkers, N. Y., 
describes а complete line of pipe threading and cutting ma- 
chinery and steam and gas fitters' tools. 


ErEcrRIC Dritts—The Temco Electric Motor Company, 
Leipsic, Ohio, has published a leaflet showing in cross-sectional 
form the principal constructional features of its Temco portable 
electric drills. Ball thrust bearings are used in these drills. 


Нісн Spreen Амр Carson STEEL Toors.—T wist drills, reamers, 
cutters, hobs, and special tools are among the high speed steel 
and carbon steel tools displayed in catalogue No. 14 issued by 
the National Twist Drill & Tool Company, Detroit, Mich. 


Vıses.—The Rock Island Manufacturing Company, Roek 
Island, Ill, has issued catalogue No. 40 descriptive of its line 
of vises which have been designed to meet varied wood or metal 
working requirements. 


"FrExiTALLIC" GASKETS.—Complete information for ordering 
"Flexitallic" gaskets for pipe flanges, tube caps, and manholes 
is given in the illustrated folder and price list issued by the 
Flexitallic Gasket Company, Camden, N. J. 


Мплімс̧ Macuines.—The new 36-page catalogue of the 
Brown & Sharpe Mfg. Company, Providence, R. I., features 
the Nos. 2A and 3A Standard universal and the Nos. 2B and 3B 
Standard plain milling machines. 


Woopworkine MacHiNEs.—Portable machines for wood- 
workers are illustrated and described in catalogue No. 403-A 
issued by J. D. Wallace & Company, 134 South California Ave- 
nue, Chicago, JL. 


Gear AND MILLING CurrERS.— The Union Twist Drill Com- 
pany, 62 Reade street, Athol, Mass., in catalogue "L" describes 
tools for hob, cutter, drill and reamer work, each of these 
tools being dealt with in a separate section. 


Оп. BURNERS AND PnEHEATERS.—T wo new bulletins, descrip- 
tive of oil burners, preheaters and acetylene generators, have 
been issued by the Alexander Milburn Company, Baltimore, 
Ohio. These are bulletins Nos. B-200C and B-200D, respectively. 


ARMSTRONG TooLs.—The Armstrong Bros. Tool Company, 
317 North Francisco avenue, Chicago, illustrates and describes 
in catalogue B-27 toolholders, pipe tools, ratchet drills, drop 
forged wrenches, etc. Prices also are given. 


Open-SipE PLaners.—The Cleveland open-side planer is de- 
scribed and illustrated in a four-page bulletin issued by the 
Cleveland Planer Company, 3148 Superior avenue, N. E., Cleve- 
land, Ohio. Specifications also are given. 


MoNARcH LarHEs.—The application of Precision type, Tim- 
ken tapered roller bearings to the spindles of Monarch lathes 
is described in Bulletin No. 6 issued by the Monarch Machine 
Tool Company, Sidney, Ohio. These lathes are built in sizes 
{гот 14 in. to 30 in. inclusive. 
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Personal Mention 


General 
W. Y. Снекву has been appointed superintendent of motive 
power of the Long Island, with headquarters at Richmond Hill, 
N. Y. 


К. W. Waray, master mechanic of the Pennsylvania at West 
Philadelphia, Pa., has been promoted to superintendent of mo- 
tive power of the Lake Division, with headquarters at Cleve- 
land, Ohio, succeeding W. Y. Cherry. 


Joun A. Cooper, formerly general supervision of locomotive 
operation of the Erie at Meadville, Pa., has been appointed dis- 
trict road foreman and fuel supervisor, western district, with 
headquarters at Meadville. 


James CUNNEEN, formerly general supervisor of locomotive 
operation of the Erie at Hornell, N. Y., has been appointed 
district road foreman and fuel supervisor of the New York and 
Eastern districts, with headquarters at Hornell. 


Н. J. Happen, purchasing agent of the Chicago, Springfield 
& St. Louis, at Springfield, Ill, has been appointed assistant 
to the general manager of that road and of the Jacksonville 
& Havana, with the same headquarters. 


Tue Erwe has abolished the positions of superintendent of 
locomotive operation and general supervisor of locomotive 
operation. T. F. Howley, formerly superintendent of locomo- 
tive operation, with headquarters at New York City, has been 
appointed supervisor of fuel and locomotive operation, with 
headquarters at the same point. 


Curtis M. Your, purchasing agent of the Pittsburgh & Lake 
Erie at Pittsburgh, Pa, has been appointed assistant to the 
president of the New York Central Lines, with headquarters 
at the same point. Mr. Yohe was born on September 22, 1887, 
at Connellsville, Pa., and was graduated from Cornell Uni- 
versity in 1910, He entered railway service with the Pittsburgh 
& Lake Erie in 1913 as a clerk in the purchasing department at 
Pittsburgh. In 1920 Mr. Yohe became purchasing agent. 


Master Mechanics and Road Foremen 


К. P. Brake, master mechanic at the Mississippi Street shops 
of the Northern Pacific at St. Paul, Minn, has been trans- 
ferred to Spokane, Wash., to succeed G. F. Egbers. 


J. B. Netsu has returned as master mechanic at the Missis- 
sippi Street shops of the Northern Pacific at St. Paul, Minn. 
Mr. Neish had been on a leave of absence. 


J. D. CousrNs has been appointed road foreman of engines 
of the Long Island, with headquarters at Jamaica, N. Y., suc- 
ceeding J. B. Ward, retired. 


H. In W. KLEINE has been appointed assistant master me- 
chanic of the Pittsburgh division of the Pennsylvania, with 
headquarters at Conemaugh, Pa. 


Tur Jurispiction of Н. С. Kastlin, master mechanic of the 
Chicago, Burlington & Quincy at Creston, Iowa, has been ex- 
tended to include the West Ottumwa division. 


Tur Jurispiction of С. Р. Trachta, master mechanic of the 
Chicago, Burlington & Quincy at Galesburg, has been extended 
to include the East Ottumwa division. 


Н. C. Turner, assistant master mechanic of the Chicago, 
Burlington & Quincy at Burlington, Iowa, now has jurisdiction 
over the East Ottumwa and Galesburg divisions. 


Tue JunrspicrioN. of M. J. Brown, master mechanic of the 
Chicago, Burlington & Quincy, with headauarters at Chicago, 
has been extended to include the Aurora division and the Eola 
repair track. 
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J. J. MeLLEY, master mechanic of the Missouri-Kansas- 
Texas, with headquarters at Parsons, Kans., has resigned to 


become assistant to the president of the Viloco Railway Equip- 
ment Company, Chicago. 


С. Е. EcnERs, master mechanic of the Northern Pacific at 
Spokane, Wash., has been promoted to general master mechanic, 


with headquarters at Livingston, Mont., succeeding В. Р, John- 
son. 


W. A. KeLty, master mechanic of the Chicago, Burlington & 
Quincy at Ottumwa, Iowa, has been appointed assistant master 
mechanic with jurisdiction over the West Ottumwa and Cres- 
ton divisions and with headquarters at Ottumwa. 


E. J. Cyr, formerly assistant master mechanic of the Chicago, 
Burlington & Quincy at Galesburg, Ill, has been appointed as- 
sistant master mechanic on the Chicago and Aurora divisions, 
with headquarters at Aurora, Ill. The office of master me- 
chanic at Aurora, has been abolished. 


W. J. Jounston, traveling engineer on the Iowa & Dakota 
division of the Chicago, Milwaukee, St. Paul & Pacific, with 
headquarters at Mason City, Iowa, has been appointed acting 


master mechanic of that division, with headquarters at the same 
point. 


B. P. JoHNson, general master mechanic of the Northern 
Pacific, with headquarters at Livingston, Mont., has been pro- 
moted to mechanical superintendent of the Eastern lines, with 
headquarters at St. Paul, Minn., succeeding T. J. Cutler, who 
has retired on pension because of ill health. 


Epwarp С. Bowie, who has been appointed master mechanic 
of the Algoma district of the Canadian Pacific, with head- 
quarters at London, Ont, was born at Winnipeg, Man., on 
August 20, 1892. In May, 1907, he became junior clerk in the 
office of the freight traffic manager of the Canadian Pacific 
at Winnipeg. He began his apprenticeship in May, 1908, and 
from August, 1912, until September, 1914, served as a machinist 
at Winnipeg and other points on the Western Lines. In 
October, 1914, he became clerk to the master mechanic at Cal- 
gary, Alta. During 1915 he was employed successively as a 
machinist at the Angus shops, Montreal; dynamometer car 
operator, Eastern Lines, and assistant locomotive foreman at 
Ottawa. In May, 1916, he was transferred to Outremont, Mon- 
treal, where he was subsequently promoted to locomotive fore- 
man. He was transferred as locomotive foreman to Sher- 
brooke, Que., in November, 1916, and to Smiths Falls, Ont., 
in May, 1917. In June, 1918, he was appointed general fore- 
man at McAdam, N. B.; in April, 1920, division master me- 
chanic at Brownville, Me, and in July, 1923, division master 
mechanic at Schreiber, Ont. From July, 1923, until his appoint- 
ment as master mechanic of Algoma district, Mr. Bowie had 
been master mechanic of the London division. 


Shop and Enginehouse 


J. J. McGowan has been appointed general foreman of the 
Missouri Pacific, with headquarters at Coffeyville, Kan. 


F. W. Burcu has been appointed general foreman of the 
Missouri Pacific, with headquarters at Gale, Ill. 


C. Y. THoMas, supervisor of apprentices of the Kansas City 
Southern at Pittsburg, Kan., has been promoted to night engine- 
house foreman, with headquarters at Port Arthur, Tex. 


W. J. Bartow has been appointed supervisor of apprentices of 
the Kansas City Southern, with headquarters at Pittsburg, Kan., 
succeeding C. Y. Thomas. 


Car department 


Jonn С. Hayes, car inspector foreman of the St. Louis-San 
Francisco, has been appointed coach shop foreman, with head- 
quarters at Springfield, Mo., succeeding J. E. Roberts, resigned. 


S. P. ENsLEN, traveling car inspector of the St. Louis-San 
Francisco, has been appointed car inspector foreman, with head- 
quarters at Springfield, Mo., succeeding John G. Hayes. 
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К. W. Rose, traveling A. К. A. inspector at Pittsburg, Kan., 
has been appointed car’ foreman of the Kansas City Southern, 
with headquarters at Port Arthur, Tex. 


W. Kvwrg, car foreman of the Atchison, Topeka & 
Santa Fe at Newton, Kan., has been transferred to Wichita, 
Kan., succeeding Brint Watt. 


C. Н. WALTERS, apprentice instructor of the Atchison, Topeka 
& Santa Fe, has been promoted to car foreman, with head- 
quarters at Newton, Kan., succeeding W. Kyner. 


A. S. McWaters, repair track foreman of the Nashville, 
Chattanooga & St. Louis, has been promoted to car foreman 
and wrecking master, with headquarters at Bruceton, Tenn. 


Brint Wart, car foreman of the Atchison, Topeka & Santa 
Fe at Wichita, Kan., has been appointed general car foreman, 


with headquarters at Newton, Kan., succeeding H. N. Calder- 
wood, deceased. : 

J. A. TRuESDALE, who has been car foreman of the North 
Western division of the Chicago Great Western at St. Paul, 
Minn., has been appointed chief joint interchange inspector at 
Minneapolis and St. Paul, succeeding E. R. Campbell, retired. 


Stores Department 


Е. Н. AvsriN, storekeeper of the Seaboard Air Line at Wild- 
wood, Fla., has been transferred to Tampa, Fla. 


Е. B. Lewis has been appointed storekeeper of the Seaboard 
Air Line, with headquarters at Wildwood. 


Н. J. Wave has been appointed road foreman of engines at 
Kansas City, succeeding N. Nissen. 


A. E. Кир, storekeeper of the Seaboard Air Line at Savan- 
nah, Ga., has been transferred in the same capacity to Jack- 
sonville, Fla. 


L. H. Haynes, storekeeper of the Seaboard Air Line at 


Tampa, Fla., has been transferred in that capacity to Savannah, 
Ga. 


С. A. MARSHALL, stores inspector of the Wabash at St. Louis, 
Mo., has been appointed division storekeeper of the Central 
of New Jersey, with headquarters at Elizabethport, N. J. 


Robert J. Elliott, director of purchases of the Northern Pa- 
cific since September, 1926, retired under the pension regulations 
of that company. At that time the position of director of pur- 
chases was abolished 
C. C. Kyle, who contin- 
ued in his present posi- 
tion of purchasing 
agent, assumed charge 
of the purchasing and 
stores department. Mr. 
Elliott was born at 
Louisville, Ky., in 1865, 
entering railway service 
as a clerk in the ac- 
counting department of 
the Northern Pacific in 
March, 1892. After 
serving for a short time 
on the staff of the gen- 
eral manager Mr. Elli- 
ott was promoted to 
general storekeeper, 
with headquarters at 
St. Paul in 1905. Two 
years later he was ad- 
vanced to assistant pur- 
chasing agent, becoming purchasing agent in 1921. Mr. Elliott 
had completed 36 years in the service of the Northern Pacific 
at the time of his retirement. 


Robert J. Elliott 
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Anti-Friction Savings | 
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Crossings, rail joints and other track irreg- 
ularities mean shock for the car journals. 
Curves, switches and clearance mean thrust. 

Railroad anti-friction bearings must be able 
to carry full thrust avd shock amd radial 
loads like Timken Bearings do—with 

their tapered construction, POSITIVELY 
ALIGNED ROLLS, and Timken-made 
electric steel. 


Full thrust-radial capacity and greater load 
carrying area give Timken Bearings the 
endurance railroad bearings must have. 
Timken endurance compounds Timken 
anti-friction advantages—the 88% reduc- 
tion in starting resistance—minimum lu- 
bricating requirements—elimination of hot 
boxes—freedom from constant maintenance. 
THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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The railroads of the United States, during 1927, re- 
tired a total of 91,435 box cars, furniture cars and 
automobile cars. According to com- 

Why burn mon practice, after the trucks are 
retired removed, the superstructures of 
freight cars? many such cars are burned. This 
method of destruction permits the 
owner to obtain a return only on the scrap value of 
the metal parts attached to the wood car body. None 
of the metal fittings or fixtures сап be reused as the 
heat of the fire has destroyed their utility. Much of 
the lumber and metal parts can be saved if the cars are 
dismantled instead of burned. A mid-western road has 
been for the past two years, dismantling its cars and 
saving enough material to pay for the labor charges. 
A large portion of the lumber and a lot of the metal 
parts have been salvaged and put back in use. Some 
of this material is used by the car department, some 
goes to the bridge and building department, or it is 
used for making ties for yard tracks, or goes to the 
stores department for use in other departments. Dur- 
ing the Summer months, the average consumption, on 
this road, of second-hand lumber from old cars runs 
around 110,000 to 125,000 board feet per month. Why 
burn the old cars and buy this much more new lumber: 


In the effort to facilitate repairs to equipment and im- 
Prove the efficiency of shop operations, most railroads 
in recent years have been making 
a careful survey and study of their 
machine tools and shop equipment. 
As a result, improvement programs 
have been mapped out, many of 
them extending over a period of several years, and the 
railroads have thus afforded a good market for such 
equipment at a time when the machine tool business 
was at a low ebb, except for automobile building re- 
quirements. А typical instance of what the railroads 
have been doing is that of a road less than 500 miles 
in length, which when it completes its shop equipment 
rehabilitation program within the next year, will have 
expended about a half million dollars over a four-year 
period. There is still, however, a great amount of ob- 
solete equipment in railroad shops which cannot be op- 
erated efficiently and should be replaced. Is there any 
justification, for instance, in having tools more than 50 
years of age still in operation? There are many such! 

Up to about 150 years ago industrial operations were 
Performed with hand craft tools. The development of 
the steam engine was delayed in its earlier stages due to 
the lack of adequate tools. It was impossible, for in- 
Stance, to turn rods or bore cylinders with any degree 


More modern 
machine tools 
needed 
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of accuracy. The nineteenth century was marked by a 
rapid development and improvement in machine tools, 
both as to accuracy of work, size and convenience of 
operation. 

During the early part of the twentieth century ma- 
chine tool operation was revolutionized by the intro- 
duction of high speed cutting steels and the individual 
motor drive. The result, so far as machine tool design 
was concerned, was startling. The increase in the size 
and intricacy of locomotive parts during the past quar- 
ter century has been almost as noteworthy. With these 
things in mind, to what extent, if at all, can tools which 
were installed in railroad shops more than 25 years ago 
be justified? The question is a challenging one. Ob- 
viously there are some places where the amount and 
kind of work to be done may justify the retention of 
some of the older tools, but is it not true that too many 
such tools are now to be found in places where they 
are giving far from efficient and economical service? 


Many motive power officers have shown a keen inter- 
est in the development of the spot system of repairing 
locomotives which was first placed 
The spot system in operation at the Mt. Clare, (Balti- 
of more, Md.), shops of the Baltimore 
i irg& Ohio several years ago, and more 
OPIATE тера recently installed in the Elizabeth- 
port, N. J., shops of the Central Railroad of New Jer- 
sey. The successful operation of the spot system ap- 
pears to depend on two factors: First, the erecting 
shop must have longitudinal tracks and second, the work 
of stripping must be done off the erecting floor. 

This last factor, however, contains a number of fea- 
tures that are worth serious thought on the part of 
those operating shops with transverse tracks. Erect- 
ing, according to Webster’s dictionary, means to put 
together for use; to set up. That is what the erecting 
shop is used for in other industries, such as the au- 
tomobile or engine building. Of course, manufacturing 
industries do not have the problem of tearing down 
before they can start the work of assembling. Rail- 
road shops do have that problem and it is the usual 
practice to find the work of stripping performed on the 
same floor with that of erecting. Moving the scrap 
and parts to be repaired away from the erecting floor 
without disturbing the work of assembly, is always a 
difficult problem. 

Stripping locomotives outside the shop or away from 
the erecting floor is a logical development in locomotive 
repair work. The fact that shops having transverse 
tracks must necessarily use a transfer table to get loco- 
motives into the shop, should not be a serious handicap 
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in making the erecting shop strictly an assembly de- 
partment. As was shown in an article published in 
the March, 1928, issue of the Railway Mechanical En- 
gineer, page 158, the Central Railroad of New Jer- 
sey uses a transfer table at Elizabethport in routing 
its locomotives from the stripping tracks to the erect- 
ing shop. Keeping the stripping work away from that 
of assembling means a clear floor for production and 
safer working conditions, and simplifies the routing 
and handling of material. There are, undoubtedly, 
many shops with transverse tracks that could obtain 
better production if the work of stripping was con- 
ducted in a department separate from that of erecting. 
Here is one feature of the spot system that seems tə 
have possibilities of general application, to a variety 
of shop layouts. 


The men responsible for the early development of the 
steam locomotive were practical men of great native 
% ability. They tackled each step 

The 2 es with the idea of making something 

9 , that would work rather than ex- 
locomotive design plaining how or why it worked. 
The great locomotive builders from Stephenson down 
to comparatively recent years, were practically forced 
to concentrate on developing and applying principles 
and this kept them so busy that they had scant timc 
or desire to explain them. 

It was realized, however, early in railroad history 
that the successful performance of a locomotive de- 
pended on properly balancing the boiler, cylinders and 
tractive force. For a number of years, designers and 
builders were able to obtain the desired increase in 
power delivered by sheer increase in size. But it was 
not long until difficulties were encountered with clear- 
ance and weight limitations. It was in this period of 
the final development of the saturated steam locomo- 
tive and the beginning of the superheated steam loco- 
motive that F. J. Cole worked out his system of basic 
ratios on which much of recent design has been founded. 
Those familiar with Mr. Cole's work, will agree when 
we say that his system of basic ratios was the begin- 
ning of a new era in locomotive design and was also 
the foundation for most of the progress that has been 
accomplished since that time. 

Essentially, Cole's ratios base locomotive design on 
three things; namely, steam consumption per cylinder 
horsepower-hour, coal consumption per cylinder horse- 
power-hour, and maximum cylinder horsepower. These 
three fundamentals are often referred to as the A B 
C's of locomotive design and they are the principal fac- 
tors on which the real design is based. There are some 
designers who believe that Mr. Cole made a funda- 
mental error when he assumed that there is a fixed 
physical limit to the work which the cylinders will do. 
From the results obtained with power of recent con- 
struction, we know that the cylinders will do more 
work if they are supplied with steam at higher pres- 
sures and temperatures. Cole's figures for superheated 
steam consumption per cylinder horsepower-hour is 
20.8 Ib. and his figure for coal consumption is 3.25 Ib. 
These figures are still being used as the correct marks 
to shoot at, notwithstanding the changes which have tak- 
en place in superheater design, the advent of the feed- 
water heater, etc. 

C. A. Brandt in his paper before the Canadian Rail- 
way Club, the final installment of which appears else- 
where in this issue, shows quite clearly that there is a 
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real need for a revision of Cole's standard ratios. Mr. 
Brandt states that with a Type E superheater we may 
safely expect a steam consumption of 17.5 lb. per cyl- 
inder horsepower-hour. This represents a reduction ої 
nearly 16 per cent from Cole's figure. Mr. Brandt 
does not give a fixed figure of what may be expected in 
the way of coal consumption, but he has shown in sev- 
eral instances that this is about 2 Ib. This, compared 
with Cole's figure of 3.25 Ib., is a reduction of over 38 
per cent. 

These are only two instances among a number oí 
radical variations between Cole's figures and those ac- 
tually obtained in modern locomotive practice that are 
discussed in Mr. Brandt's paper. There is no reason 
why a new set of standard ratios can not be worked 
out. In all probability, if this is done, and it should 
be done, locomotive designers will be using a figure for 
cylinder horsepower from 25 to 30 per cent greater than 
that calculated by Cole's formula. 


Shop supervisors quité often harbor a feeling that 
when requesting new machine tools they must ask for 
about twice as much as they need in order to get what 

they really want. No doubt this at- 


Do you titude has been created in many cases 
get what by the knowledge that here and there 
you want? in certain departments are obsolete 


machines for which a replacement 

machine has been requested year after year without 

success. The officer who controls the expenditures for 

new equipment is continually faced with the responsi- 

bility of justifying every dollar spent and it would be 

a poor executive indeed who would authorize an ex- 

penditure just because someone thought a machine 

ought to be replaced on account of obsolescence. That 

isn't reason enough these days. The present tendency 
in shop layout is to departmentalize the work, each sec- 

tion being supplied with machines to handle the entire 
volume of work assigned to it. For this reason a new 
machine should be looked upon not as an individuai 
unit but in its relation to other machines in the section. 
In many cases a single modern machine with modern 
tooling equipment will replace two older machines and 
make possible a substantial reduction in output time and 
in production cost. Therefore, the first requisite in 
selecting machinery should be a definite plan of build- 
ing the machine equipment around a known quantity— 
the volume of work required. If a single machine in 
a group is incapable of delivering finished material on 
an equal basis with the others this is the machine that 
must be replaced whether it is 20 years old or com- 
paratively new, and this fact provides a logical reason 
for. its replacement. А machine which holds back 
others is costing the company real money. and if this 
cost is known it is a simple matter to determine how 
long it will take a new machine to pay for itself or 
how much will be saved by its installation. 

The man who is most concerned with the necessity 
for new machinery in a shop quite often defeats his 
own efforts to get new equipment by not taking the 
trouble to do a thorough job of asking for it. There 
are three important factors involved in making a re- 
quest ; first, have a definite plan of machine tool selec- 
tion—this will provide the reason for making the pur- 
chase; second, know the total cost of the installation, 
so that the man higher officer will know how much 
money to ask for and, third, determine beyond rea- 
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sonable doubt the savings that may be anticipated. 
When this is done it puts the responsibility up to the 
man at the top and, as a rule, he has to have an ex- 
ceptionally good reason for declining to save money 
for the company. 


—— 


It is doubtful whether many roads have any system of 
records to show a complete history of the performance 
of each machine tool during its 
service life. Without such records, 
how is a railroad to know that a 
machine tool is rendering satis- 
factory service? How can a mas- 
ter mechanic or shop superintendent determine to what 
machines different kinds of work should be assigned 
for economical production, or when a machine should 
be transferred to another department or shop where 
production is not an important factor? 

The general superintendent of a large industrial 
plant in which experimental work is carried on, thus 
necessitating a line of machine tools to handle job 
work, has worked out a system of records from which 
data can be quickly secured to answer such questions. 
Before developing a system to determine the number of 
dollars spent on each tool during its life, this super- 
intendent first established what constituted the causes 
for expenditures. The causes were divided into five 
classifications: First, carelessness or ignorance on the 
part of the operator; second, the wrong kind of ma- 
terial may be used in the machine, either as original- 
ly built or in replacements; third, lack of proper lubri- 
cation, whether due to poor design, or the lack of the 
operator's attention; fourth, improper tooling or the 
use of inferior cutting tools; fifth, the application of 
the work to the machine, overload, etc. 

Every machine in this plant is numbered and in- 
dexed so that a check upon it can be made at any 
time. Once every five years the whole record is gone 
over and a study made of the tools taken out of serv- 
ice, to see why they were taken out and how much 
was spent on each of them. The records show how 
long they were in service, whether or not they were 
on night or day work, the type of operator assigned to 
them, and whether they were doing fine or rough work. 
With this information this superintendent is in a posi- 
tion to arrive at a sound rate of depreciation for other 
tools of the same type. 

In addition, attached to the records are time studies 
for doing different jobs on different makes and types 
of machines. These records often show that it is more 
economical to transfer a job to a different type or 
make of machine. Furthermore, when a new machine 
is purchased, by referring to the time study records, 
It can be quickly determined what jobs are best suited 
for the new machine, thus eliminating a considerable 
amount of guess work. This superintendent has even 
gone so far as to try the workmen on different types 
of machines to determine which machine they can op- 
erate to the best advantage. Не has paid particular 
attention to the compilation of data pertaining to the 
life of a machine. This information determines whether 
a machine should be scrapped on account of obsoles- 
сепсе, or should be transferred to another shop where 
the service is less severe. This particular data shows 
for each tool, whether or not the repairs are too fre- 
quent and costly, resulting in repeated periods of idle- 
ness, | 

This system also reveals definite indications of the 
quality of the design and of the construction weak- 


Keep a record of 
machine tool 
performance 
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nesses, if any, of each tool. This aids in deciding 
from what builders to purchase machine tools in the 
future. 

In railway practice, the shop foreman generally has 
most of the information in his head. This informa- 
tion should be in record form for ready reference by the 
officer who makes recommendations to the manage- 
ment for the purchase of machine tools and who also 
is responsible for the economical production and the 
expenditures for the maintenance of machine tools. 


New Books 


PROFITABLE APPLICATION OF ELECTRIC TRUCKS AND TRACTORS IN 
INDUSTRY. Published by The Society for Electric Develop- 
ment, Inc., 420 Lexington avenue, New York. 90 pages, 
illustrated. Price $1.00. 

This handbook, published by The Society for Electrical 
Development in co-operation with 20 manufacturers of 
electrical industrial trucks and tractors, storage batteries 
and accessories, deals with the efficiency and economy of 
the electric truck and tractor in industry. It is based on 
a survey of 200 typical plant operations made by a mem- 
ber of the Survey Committee of the American Society of 
Mechanical Engineers, and contains a special chapter for 
each of 16 major industries. Operating processes and 
the particular type of truck suited to individual jobs are 
described, and data given on operating costs and the 
direct savings effected by the use of this type of equip- 
ment. 


BLUE PRINT READING. By Thomas Diamond, associate professor 
of vocational education at the University of Michigan, Ann 
Arbor, Mich. '70 pages, 5 in. by 9 in., bound in paper. 
Published by the Bruce Publishing Company, Milwaukee, 
Wis. Price 48 cents per single copy. 


This book is a primer on blue print reading that has 
been prepared to give students in industrial arts work 
a working knowledge of how to read blue prints. It 
is divided into two parts. Part I provides a series of 
mechanical drawings which the learner is asked to in- 
terpret by answering questions concerning dimensions, 
construction, relation, etc., of the objects shown. The 
drawings illustrate the common conventions of draft- 
ing, in increasing difficulty and complicated form. Part 
II applies the principles learned in Part I in a series 
of dimensioned perspective sketches and incomplete 
projection drawings which the student completes by 
supplying missing views, dimensions, etc. 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY MASTER BLACK- 
SMITHS’ ASSOCIATION. 147 pages, illustrated. 6 in. by 814 
in, Published by the association, William J. Mayer, 
Secretary-treasurer, 2347 Park avenue, Detroit, Mich, 


This is the proceedings of the thirty-first annual con- 
vention of the International Railroad Master Black- 
smiths’ Association which was held at the Hotel Lafay- 
ette, Buffalo, N. Y., August 16 to 18, 1927, inclusive. 
It contains complete reports of the papers and discus- 
sions on the following subjects: Autogenous welding, 
carbon and high-speed steel, tools and formers, drop 
and machine forgings, drawbars and drawbar pins, 
frame making and repairing, heat treatment of iron and 
steel, reclamation, spring making and repairing, and 
safety first. 
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Two-unit gas-electric car which is operated on the New York Central 


Gas-electric unit for rail cars 


High compression, compact engine operated at full torque at varying speeds 
—Cooling system and electrical control carefully worked out 


operation at full throttle and open governor 

at a wide range of engine speeds, interchange- 
ability of the unit and unique electrical control, are the 
important features of the gas-electric unit designed and 
put in service by the Mack International Motor Com- 
pany, Plainfield, N. J. The equipment has been designed 
for use in three sizes of rail motor cars and three sizes of 
locomotives. It also has been installed in a motor coach. 
A single-unit car has been in operation on the line of 
the Winnipeg River Railway, and a two-unit car has 
been in service on the New York Central in the Adiron- 
dack Mountains in northern New York. These cars are 
shown in the illustrations. 


erc without sacrifice of availability, 


Construction of the base 
The engine and generator, together with all auxiliar- 
ies, weighs 5,700 Ib. It was important that this weight 
be supported on a base that would provide rigidity and 


lustrations, each consists of two rubber blocks held in 
compression between two metal plates by two bolts. 
Each bottom base plate is bolted to the car floor. The 
power unit base pad rests on the lower rubber block 
and the second rubber block rests on top of the pad. 
The whole is locked in position by two bolts, the cas- 
tellated nuts of which are tightened against ball joint 
washers, permitting universal angular movement of the 
bolt. The floating bolts and rubber blocks not only 
absorb vertical vibrations, but also horizontal end 
thrusts imposed on the unit. 


Features of the engine 


The six-cylinder Mack AP model engine used, has 
a 5-in. bore and 6-in. stroke with a total piston displace- 
ment of 707 cu. in. Referring to the power curve chart, 
at 1,350 r.p.m. the engine develops 125 brake horse- 
power and at 1,800 r.p.m., 152 brake horsepower. At 
1,350 r.p.m., 103.5 Ib. brake m.e.p. is attained, which is 
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Floor plan of a two-unit gas-electric car 


proper alinement. The conventional cast base did not 
prove satisfactory as it is subjected to warping, which 
prevented proper alinement and did not provide accessi- 
bility to the crank case. As shown in the illustration, 
a base constructed of channels was finally adopted. This 
design permitted the removal of the crank case and 
generator without the necessity of removing the unit 
from the car. It also provided greater rigidity and 
made possible accurate alinement. 

The unit rests on four rubber cushions for the pur- 
pose of absorbing the engine vibrations and to relieve 
the impact caused by starting and stopping and coupling 
cars. These rubber cushions, shown in one of the il- 


considerably higher than that customarily attained from 
automotive gasoline engines. This output is obtained 
by using the average grade of gasoline. 

The piston heads are made of aluminum and have 
long skirts to provide for adequate lubrication of the 
cylinder walls and to distribute the lateral piston load 
against the cylinder walls over a maximum area. The 
connecting rods are of tubular construction machined 
all over. This design was adopted to provide adequate 
strength with light weight and to facilitate close balanc- 
ing. The cast-in-block cylinders are provided with 
aluminum cylinder heads, one for each pair of cyl- 
inders. Aluminum was used primarily to effect a 
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rapid transfer of heat to the jacket water. The inlet 
valves are of chrome-nickel steel, 2 1/16 in. in diameter 
and the exhaust valves of chrome silicon-steel, 1 15/16 
in. in diameter. The 3% in. diameter crankshaft con- 
stitutes 300 Ib. of the total engine weight of 1,800 Ib. 
The electrically controlled 2-in. standard carburetor 
draws fuel from a 110 gal. tank located underneath the 
car. А pressure of 5 lb. is constantly maintained on 
the fuel supply. Each unit has its own fuel tank which 
can be cut out in an emergency. Each tank is pro- 
vided with a protector seal which will open in case of 
excessive pressure. Ап automatic magneto spark ad- 
vance operates in conjunction with the carburetor. 


The cooling system 


The cooling system is a combination of celular radia- 
tors inside the car, an air eductor and roof radiators. 
The drain tank, indicated in the drawing showing the 
cooling system, holds 20 gal, of water, and is a part 
of the power plant unit. The water pump forces the 
water through the engine jacket, up through the roof 
radiators and then through the radiators in the air educ- 
tor stack from which it drains back into the tank. The 
air eductor stack consists of two sets of venturi-shaped 
stacks, located between the two radiators, all enclosed in 
a sheet aluminum housing. The partitions are filled with 
sound-deadening material. The engine exhaust, which 
is delivered through two outlets just below the two sets 
of draft pipes, in passing through the pipes produces an 
ejector action similar to the action of the exhaust in a 
steam locomotive when it enters the stack. А gas 
chamber shown at F on one of the photographs is 
attached to the exhaust manifold to smooth out the ex- 
haust pulsations, and this has materially assisted the in- 
sulated eductor walls in muffling the sound of the ex- 
haust, without building up back pressure. The air 
enters the eductor stack through the hood-shaped open- 
ing at the front of the car, passes down through the 
two cellular radiators and up out of the stack through 
the draft pipes. One eductor stack is provided for 
each unit and has a capacity of 6,500 cu. ft. of air a 
minute. 
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drawing. This allows the use of only the radiators in 
the eductor stack. Another protection against freezing 
is that when the engine is idling, owing to the lack of 


The unit with the eductor in position 


water pressure from the pump, the water drains from 
the roof and eductor stack radiator into the drain tank. 
If the water passes out of the jacket below a tempera- 
ture of 160 deg., it is by-passed back into the jacket and 


Left: One of the four rubber blocks on which the unit is supported—Right: The rubber torque insulators used between 
the engine and generator and in the air compressor drive 


The cooling system maintains a water temperature of 
160 deg. F. all the year. No anti-freeze solution is 
ever used in the water. In the winter, the roof radia- 
tors are cut out by the four-way cock shown in the 


not pumped into the radiators. This is made possible 
by the thermostat by-pass control located just outside 
of the drain tank. 

Another interesting feature is the location of the 
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motometer. It is located directly on top of the cylinder the drive shaft to eliminate the torque vibrations from 
head, thus eliminating a long pipe and connection to the compressor, and the large fly wheel smooths out 
the operating cab. This Баре has two electric wires {һе vibrations from the compressor. The rubber torque 
which lead to a red light in the cab. The contacts are insulator further smooths out the torque before it passes 
Set to close at 200 deg. F. causing the light to show to the second fly wheel. This rubber torque insulator 
on the panel board in front of the operator. On this in- and the large type used on the generator drive shaft 
for the same Purpose are both shown in one of the il- 


А 
m 


Drawing Showing the arrangement of the cooling system 


dication he immediately cuts out the engine by a switch, 
The lubrication is supplied by a two-pressure oil 


that, should the oil pressure drop to % 1b., an electrical Рие] performance curves for various drive shaft torques 

circuit is closed which also produces a red light on the 3 . А 

cab panel, notifying the operator that there is trouble. lustrations. The larger insulator takes up a maximum 
rotation of 15 deg. 


The control 


Probably the most unique feature of this power plant, 
considered as a whole, is the type of electrical control 
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Brake horsepower and mean effective pressure curves 


Front view of panel box showing the compact arrangement Which Permits, the Operation of the engine with full 
of the apparatus Open throttle and full torque over a considerable range 


The same lamp is lighted by the water temperature of the Mack AP engine at various torques and speeds, 
and the oil pressure circuits, a shown on one of the charts, indicate a much lower fue] 

Each unit is equipped with a 12.cu. ft. capacity air consumption per brake horsepower-hour when the en- 
compressor, which is gear driven and operates while gine is operated at full torque over the entire practicable 
the engine is idling, thus insuring air pressure at all range of speed regulation. Thus, at 1,350 r.p.m., which 
times. Two fly wheel and a rubber torque insulator, is the normal operating speed of the engine, the full 
which will take up a 10-deg. rotation, are mounted on load fuel consumption is .57 1b. per brake horsepower- 
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hour while at three-quarters full load obtained by throt- 
tling increases the unit fuel consumption to .68 lb. per 
horsepower-hour. On the other hand, should three- 
quarters of the full load horsepower be developed with 
a load which would reduce the speed of the engine to 
approximately 1,000 r.p.m. with a full throttle and 
full torque, the fuel consumption would be increased 
only about .58 Ib. per brake horsepower-hour. 

To take advantage of full torque fuel economy as 
far as possible, the control has been designed so that 


Side elevation of the gas-electric unit with important parts 
enumerated—A: Exciter unit—B: Throttle control 
Solenoids—C: 32-Volt lighting generator—D: Field 
regulating resistance—E: Receptacle to receive 
cable from controller—F: Exhaust gas 
chamber—G: Panel box for housing 
switches and contactors 


when less than full power output is required the oper- 
ator, by reducing the resistance in the generator field 
circuit, can cause the generator to overload the 
engine, slowing it down to a new balancing speed at 
which the reduced power required will be delivered 
with a full throttle. Regulation in this manner is possi- 
ble down to two-thirds of full power. Below this, 
throttle regulation is necessary. 

With the power plant operating at a given speed and 
corresponding full throttle power output, the inherent 
regulation of the generator, as the current requirements 
of the motors vary with changes in the speed of the car, 
causes the generator load to vary somewhat from the 
normal output and to unload the engine. By means of 
suitably arranged electrical contacts on the governor, the 
tendency of the engine to throttle itself under these 
conditions is followed immediately by a change in the 
generator field resistance which offsets the inherent ten- 
dency of the generator to vary from the full throttle 
power output of the engine at the speed under consid- 
eration. 


Electrical equipment 


The power plant is designed to use either General 
Electric of Westinghouse electrical equipment. With 
the Westinghouse equipment the generator regulation 
to effect constant power output for varying current re- 
quirements is a motor-driven face plate rheostat con- 
trolled by the engine governor. With General Electric 
equipment this regulation is effected by a unique method 
of automatic control of excitation from the separate 
exciter to the main generator field which gives full en- 
gine loading at all car speeds. 

The main generator, with a rating of 95 kw., operates 
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at a speed of 1,000 r.p.m., when reduced power is desired 
to 1,500 r.p.m. for full power. Compactness of de- 
sign is apparent from the manner in which the vari- 
ous magnetic circuit controlling devices are mounted in 
the panel box directly over the main generator. The 
proximity of this panel to the generator makes it pos- 
sible to use extremely short leads between the switches 
on the panel and the generator. The location of the 
generator itself with respect to the car motors is also 
such that the circuits between the generator and the 
motors are extremely short; in fact no heavy current 
carrying conductors are required other than the regu- 
lar leads which accompany the generator and motors. 
The resistance units used to shunt the generator field 
circuit are conveniently attached to the rear of the 
panel, and immediately above these is located a recep- 
tacle into which is plugged the cable leading to the 
controller. 

The lighting is accomplished by a 32-volt, 750-watt 
self-excited generator used in connection with a storage 
battery. Voltage regulation is accomplished by means 
of a differential compound winding doing away with all 
regulating devices. This generator is driven directly 
from the gear casing at the front end of the engine. 

The entire control of the power plant by the operator 
is effected with a master controller of the remote con- 
trol type to which current is supplied at 32 volts to 
operate the various magnetic switches, which in turn 
control the heavier current circuits. А number of 
unique features are built into the master controller 
which make for simplicity of operation. On the rever- 
ser handle provision is made for throwing on the maxi- 
mum field of the generator, stalling the engine to a 


The 12-cu.-ft. gear-driven air compressor and the 20-gal. 
drain tank 


speed considerably under its normal operating speed, 
Also, in connection with the reverse lever, are contact 
points which control forward and reverse sanders. 

The engine throttle is also operated by the master 
controler. With the controller handle in the off posi- 
tion, the ignition circuit is open and the engines are 
stopped. The first notch on the controller causes the 
generator to function as a starting motor, drawing cur- 
rent from the 32-volt battery. Аз soon as the engine 
starts, the battery is automatically cut out and the 
engine continues to idle. The next three notches oper- 
ate first one and then the other, and finally both of two 
solenoids which provide two partial and a full throttle 
opening. The remaining control functions in the con- 
trol panel are automatic and balanced. 


The design and proportion of 
locomotive boilers’ 


A discussion of boiler ratios, firebox heating surface, 
superheaters and feedwater heaters 


By C. A. Brandt 
Chief engineer, The Superheater Company, New York 
PART II 


the efficiency of the boilers is perhaps not appre- 

cited as much as it should be. The percentage of 
excess air admitted to the furnace is usually measured by 
gas analysis and represented by the percentage by vol- 
ume of carbon dioxide in the flue gases. The theoretical 
amount of air required per lb. of combustibles for per- 
fect combustion is 11.47, which is represented by a CO, 
percentage of 18.64. It is, of course, impractical to 
operate a furnace with only the theoretical amount of 
air admitted and it is usually conceded that an opera- 
tion that results in about 15 per cent CO, by volume 
in the flue gases (which is equivalent to about 23.4 per 
cent excess air, or 14.17 lb. of air per pound of com- 
bustibles) represents good furnace operation. Numer- 
ous different locomotive tests, however, have been 
analyzed, showing a CO, percentage of nine, and lower, 
which represents 103.8 per cent excess air. The loss in 
boiler efficiency, is due to the fact that the excess air 
must be heated up from the outside temperature to that 
of the smokebox. 


, | * HE detrimental effect which too much air has on 
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Fig. 6—How variations in the per cent of CO, in flue gases 
effect the heat losses 


How serious this loss is may be realized when you 
consider that when burning 10,000 lb. of coal per 
hour with a smokebox temperature of 600 deg. and 9 
per cent CO,, 23.4 lb. of air are used per pound of com- 
bustible as compared with 14.1/ lb. with 15 per cent 
CO, Thus, you will notice that, with the former 
operation you will heat up about 90,000 Ib. per hr. of 
air unnecessarily from the temperatures of the outside 
air, which may be 40 deg. F. to that of the tempera- 
tures of the escaping smokebox gases, or a heat waste 


Abstract of a paper presented before the Canadian Railway Club, 
Montreal, Que., February 14, 1928. 


represented by heating 90,000 Ib. of air per hour to 
540 deg. and throwing it out of the stack. This con- 
dition 1s no uncommon case. Їп order to make this 
condition more clear, some curves shown in Fig. 6, give 
the heat losses caused by excess air for various flue 
gas temperatures from 400 to 700 deg. F. You will 
note, for instance, if the smokebox temperature is 600 
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deg. F., 7 per cent more heat is carried away by the 
dry flue gases per pound of combustible if the boiler 
is operated with a 9 per cent CO, as compared with 
15 per cent CO,. 


Combustion volume and firebox heating surface 


We now come to another important item; namely, 
the combustion volume. Items No. 36 to 39 in Fig. 2 
show various ratios of firebox volumes and it is noted 
that this ratio has jumped up about 100 per cent to 
200 per cent, or from about four cubic feet per 1, 
tractive force to between 8 and 12 cu. ft. The benefit 
that this improvement has had upon the efficiency of 
combustion has been referred to before. I will here 
suggest that this ratio should be handled with care 
as it should bear a proper relation to the grate area 
as shown in column 38, Fig. 2. A ratio between 5.25 
to 6.50 cu. ft. appears to give excellent results. It is 
questionable if it is economical to go to as high a ratio 
as 8 cu. ft. per sq. ft. of grate, except for very long 
locomotives where the tube lengths would exceed 22 ft. 
This indicates that the grate area should be increased. 

The amount of firebox heating surface per square 
foot of grate area on modern locomotives is shown in 
item No, 40, Fig. 2, and the amount of evaporating heat- 
ing surface per square foot of firebox heating surface is 
shown under item No 49, 
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The ratio of the firebox heating surface follows that 
of the combustion volume very closely and we may con- 
sider them together. The rate of heat transfer to the 
firebox sheet is very high. Mr. Cole in his locomotive 
ratios used the heat transfer rate equivalent to an evap- 
oration of 55 lb. of water per hour per square foot of 
firebox heating surface. This has been a fair average 
for boilers of comparatively small ratios of firebox heat- 
ing surface to grate area. When this is increased to a 
ratio of six or more, it is doubtful if this rate of heat 
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transfer will be as high. Since Mr. Cole’s ratios, based 
on Prof. Goss’ experiments, were stated a great deal of 
additional data has been obtained. The recent papers 
presented by Prof. Christie, Mr. Fry, Prof. Wohlen- 
berg, Mr. Orrok and Mr. Broido, on the subject of heat 
transfer by radiant heat in furnaces are very interesting 
and illustrating the complexity of the problem. The 
rate of radiant heat absorption depends on the condition 
of the surfaces, the relation and distance of the ab- 
sorbing surfaces from the source of radiant heat, the 
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temperature of the fuel bed and gas volume, condition 
and luminosity of the gases, the rate at which the fuel 
is burned, and the amount of heating surfaces. 

In Fig. 7, a set of curves is given showing the radiant 
heat transfer in b. t. u. per square foot per hour, plotted 
against the quantity of coal burned per square foot of 
radiant surface for different conditions of firing as ex- 
pressed in pounds of air used per pound of coal. These 
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curves were calculated by Mr. Orrok and published in 
Mechanical Engineering March, 1926. They are based 
upon all available data and tests. It will be noted that 
the rate of radiant heat transfer increases quite rapidly 
as the rate of firing increases. The rate of heat trans- 
fer in the firebox is of extreme importance to the de- 
signer of superheaters, as it is evident that the more 
heat that is absorbed in the firebox the less heat will be 
available for superheating. 

The decision as to the minimum of heating surface 
that should be placed in the firebox should be deter- 


mined on a common sense basis, and with all factors 


considered. We know from long experience that the 
heating surface in the firebox is the most expensive part 
of the locomotive to build and maintain. These sur- 
faces are exposed to a temperature of 2,600 deg. F. or 
more. The amount of work done, or the rate of heat 
transfer is five times as great as that of the flue heating 
surface and the plates are exposed to sudden contrac- 
tions and expansions. It would, therefore, appear that 
no more firebox heating surface should be used than 
necessary to give the proper firebox volume for the 
most efficient combustion at maximum rate. Any addi- 
tion to the firebox heating surface above this is un- 
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economical not only because this heating surface is ex- 
pensive, but because it will make it more difficult to ob- 
tain that most important thing; namely the high super- 
heating of the steam. 

The introduction of an excess of firebox heating sur- 
face which will tend to increase the firebox volume may 
not be deterimental to the furnace efficiency. When, 
however, excess firebox heating surface is introduced, 
and is so arranged as to reduce the temperature of the 
furnace below that necessary to produce efficient com- 
bustion and prevent the proper mixing of oxygen and 
carbon, it may be decidedly detrimental to the attain- 
ment of the best boiler efficiency and capacity and would 
be uneconomical. 


Gas area through the boiler 


Reference has been made to the importance of main- 
taining the maximum possible gas area through the 
boiler barrel. The draft loss through the tubes and 
flues is usually quite high, particularly when the gas 
velocity is increased with the rate of firing. An ex- 
ample of the high rate of gas velocity through the flues 
is shown in Fig. 8. You will note that, when a normal 
boiler is forced to a high rate the gas velocity through 
the flues at the flue sheet will be as high as 400 ft. per 
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second, or 24,000 ft. per minute. These gas velocities 
are calculated from the specific volume of the gases at 
corresponding temperatures shown in the temperature 
curves on the same figure. These gas velocity curves 
will illustrate very vividly why some locomotives must 
operate at such extremely high back pressures in order 
to pull the gases through the flues, indicating the im- 
portance of this question. 

The total net gas area through the boiler is one of the 
most important factors that must be taken into con- 
sideration when designing a boiler. Items 41 to 45, Fig. 
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2, show the various gas area ratios, and experience has 
shown that locomotives with a large total gas area 
through the boiler are capable of high capacity coupled 
with high boiler efficiency and low cylinder back pres- 
sure. The importance of the operation of the furnace 
with a minimum amount of air per pound of fuel is also 
emphasized when draft loss and gas area are con- 
sidered. 

In discussing the question of gas area, it is pertinent 
to mention some practical questions that enter into the 
detail design of the boiler. The maximum total gas 
area that can be put into a boiler of a given diameter is 
influenced by the available flue sheet area, minimum 
clearances between the flue holes, and the flange of the 
flue sheets, the tube spacing and the relation between 
the diameter of the boiler at the back end to that of the 
front end and, for combustion chamber locomotives, 
the water space between the combustion chamber and 
the barrel. 

A great many locomotives have been built in the past 
where these dimensions and relations have not been 
properly considered, resulting in a very much smaller 
gas area and heating surface through the boiler than 
could have been installed. 

On the question of flue spacing, it might be said that 
a 34-in. spacing has been quite universally used on re- 
cent locomotives throughout the country. Five-eighths 
inches and 11/16-in. have also been used to a great ex- 
tent. There appears to be no logical reason for increas- 
ing the flue spacing above 34-in., as no well managed 
railroad today would permit the running of locomotives 
with excessive scale formation on the tubes. The se- 
vere reduction in heat absorption and efficiency, because 
of scale accumulation, is too well known to be discussed 
here. 

With reference to the water spaces between the com- 
bustion chamber and the barrel, it would appear that a 
distance of 5-in. is quite universally and successfully 


used. There has been considerable discussion on this 
subject, some arguing that a large water space should 
be provided and particularly at the bottom for the ac- 
cumulation of mud. Experience has not proved that 
this is correct. In the first place, mud should not be 
permitted to accumulate around the outside of the com- 
bustion chamber. On the other hand, there have been 
cases where more trouble has been experienced with 
combustion chambers with greater water space than was 
experienced where this dimension was considerably less. 

Mention was made that the relation of boiler 
diameter, front and back, is of great importance. It 
certainly will not be a good design to put in a large di- 
ameter third course and then pinch down the diameter 
of the front end to such an extent that the tube sheet 
area in the front end becomes the limit of the total 
number of tubes and flues that can be installed. As 
the limit on weights is usually determined by the weight 
at the back end, the back flue sheet area should be the 
controlling factor and the diameter of the front 
end should, in every case, be made large enough to 
take the maximum number of flues that can be installed 
at the back end. This has not always been the case and 
a study of this subject has shown that the diameter of 
the first course has varied as much as ten inches from 
the diameter of the third course for the same type of 
boiler. 


Length of flues for proper efficiency 


The question of maximum length of flues has been 
the subject of considerable discussion. One large rail- 
road system has set 19 ft. as the maximum length of 
2'4-in. outside diameter flues that should be used with 
any boiler. The balance in the required length of the 
boiler has usually been made up by lengthening the 


_furnace and combustion chamber. It appears, however, 


L LOCO. $790 WITH INJECTOR (BULLETIN *3I) TYPE ‘A SUPERNEATER 
E. LOCO. *4538 WITH INJECTOR (BULLETIN®52) TYPE E GureRreaATER 


E" 
9 
Leo 
ae 
є 
ч 
266 
$ 
e 
$ 
> ac 
(9 
І 
У 
2 
ta 
Ы 


LIITILILLLLLLLLLLLLLLL] 
SRR 
500 0с 2000 E500 

INDICATED HORSE POWER 


Fig. 12 


from the records of recently built locomotives that 
about 21 ft. has been a popular length, with 22 ft. as a 
maximum. In older designs of locomotives, partic- 
ularly of the articulated type, 24-ft. and 25-ft. tubes 
were used quite extensively, but these lengths have ap- 
parently been discarded in new designs. This is quite 
right, as numerous tests have shown that there is prac- 
tically no reduction in the flue gas temperatures with 
flues of the commonly used diameters of more than 
22-ft. in length. Additional length would appear to be 
useless heating surface, also imposing an additional 
draft loss that would not be warranted from the results. 
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The curves in Fig. 9, illustrate this condition. These 
temperatures were taken according to the most ap- 
proved methods and can be considered accurate. 


Evaporating rates for tubes and flues 


_ This question has been left to the last, not because it 
is of small importance, but because a simple and easily 
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applicable set of values has not yet been worked out 
that would satisfy the changed conditions of boiler pro- 
portions. It is to be hoped that adequate test data will 
soon be available for the accurate determination of such 
values. In the meantime the evaporation must be 
worked out for each individual locomotive in accord- 
ance with the well-known heat balance method. 


The superheater 


The importance of high sustained superheat has been 
proved so many times by numerous tests throughout 
the world that it is accepted among engineers as is the 
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law of gravitation. The fact, however, that cylinder ef- 
ficiency increases as the temperature of the steam in- 
creases, even beyond those that have been common 
Practice, is not quite as well understood. The effect 
of increased superheat or steam consumption is shown 
clearly by the various curves in Fig. 10. 

These curves were taken from tests and illustrate the 
fact that superheat follows the law of increasing re- 
turn. The production of high superheat on the modern 
locomotive, however, has been made more and more 
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difficult, due to radical changes in the boiler propor- 
tions of very large power. It has become necessary for 
the superheater designer to meet this condition by en- 
larging the capacity of the superheater. This has been 
done by increasing the superheating surface. The ne- 
cessity of this is evident from the fact that less heat is 
left in the gases entering the flues, due to the greater 
heat absorption in the large fireboxes, which decreases 
the heat available for superheating. The use of feed- 
water heaters and exhaust steam injectors also, by re- 
claiming heat that would otherwise be lost, reduces the 
rate of firing that is required for the same evaporation 
and naturally decreases the amount of heat offered to 
the superheater flues. 

On the extremely large locomotives of today, the 
steam space in the boiler has been substantially de- 
creased. The steam liberating surface, has also de- 
creased in proportion to the total amount of water de- 
livered by the boiler. Both of these conditions have 
contributed to a marked increase in the amount of water 
that is carried by the steam from the boiler to the super- 
heater. As the evaporation of one per cent of mois- 
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ture requires as much heat as a superheat of 17 deg., 
it is a difficult task to provide an adequate superheater 
as steam may carry five per cent, or more, of moisture 
when it enters the superheater units. This condition 
not only points to the necessity for a greater capacity 
superheater, but to the importance of proper handling 
of the water level on the road. 

The increased demand for operating trains at higher 
speeds, requiring more steam for a given size of loco- 
motive, requires superheaters of greater capacity, in or- 
der that these demands on the boiler may be met with- 
out a too serious sacrifice of boiler efficiency and evapo- 
rating capacity. The greatest possible total steam area 
through the superheater is also very important as it 
will result in less pressure drop through the superheater 
units. The result of this condition led to the develop- 
ment of a somewhat different arrangement of the super- 
heater unit in a design usually referred to as the Type 
E. 

Results obtained with the superheater 

The characteristics of the Type E superheater have 
given satisfactory results in service tests. Fig. 6 shows 
the results of tests conducted during 1923 and 1924 on 
the 1-15 class, 2-10-0 type engine of the Pennsylvania. 
Curve 1 on Fig. 6 shows the performance of one of 


. these locomotives having a Type А superheater, while 


Curve 2 shows the performance of one on an identical 
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locomotive equipped with a Туре E. superheater. It 
will be noted that the fuel economy is pronounced 
through the entire range of power developed on the 
test. 

Fig. 12 indicates the boiler efficiency obtainable by the 
Type E superheater on the same locomotives from 
which the data shown. in Fig. 11 was obtained. Curve 1 
in Fig. 12 is the boiler efficiency of a locomotive with a 
Type A superheater and Curve 2 of the same class of 
locomotive with a Type E superheater. Both were for 
tests in which the live steam injector was used. 


Fig. 13 shows boiler efficiencies plotted against equiv- 
alent evaporation for a large number of tests of 
several different locomotives, all of the curves except 
Nos. 1 and 8 showed the performance of locomotives 
with Type E superheaters. It will be noted that the 
general average efficiency of the boiler equipped with 
the Type E superheater is good. On the question of 
capacity, the curves in Fig. 14, showing the drawbar 
horsepower and drawbar pull developed by two high 
speed passenger locomotives, which are identical, except 
for the fact that one had a Type E and the other a 
Type A superheater. The full line shows the perform- 
ance of the Type A while the dotted line shows the 
Type E. The added capacity afforded by the type E 
superheater is clearly shown. 

Fig. 4 shows the drawbar horsepower of a high capac- 
ity fast freight locomotive. The locomotive, designed 
to take the Type E superheater, weighed 5,000 Ib. less 
on the drivers, yet it developed 30 per cent more power 
at a higher speed than a previous design of the same 
class and size of locomotive. - 


In the above references to test results and from the 
figures and curves shown, it will be clear that it is pos- 
sible with a Type E superheater to increase the sus- 
tained capacity at high speeds by at least 20 to 25 
per cent over that obtainable with a properly designed 
Type A superheater. For large locomotives this is also 
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possible without increasing the weight of the locomotive 
to a great extent wherever the boiler is properly pro- 
portioned for the Type E superheater. Where the axle 
loads on any railroad have reached the permissible limits 
and it is necessary to have a still more powerful loco- 
motive, the necessity for and the advantages of a Type 
E superheater are clearly indicated. Most of the re- 
cently constructed high capacity locomotives are equip- 
ped with the Type E superheater and there are now 
about 1,500 installed. 
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Before closing this paper it could not be considered 
complete without some reference to the part played by 
the principle of preheating boiler feed water with waste 
exhaust steam. :No locomotive can be considered effi- 
cient without being equipped with some means of doing 
this. The reasons, therefore, are well known, but will 
be summarized briefly : 

1—It increases the maximum evaporative capacity from 15 to 
20 per cent on any boiler, no matter how efficient it be in itself. 

2— It decreases the weight of the boiler from 12 to 14 per cent 
for equal capacities. 


A- ACTUAL TEST - WITHOUT FEED WATER HEATER 
B- CALCULATED - WITH FEED WATER HEATER 
© - ACTUAL TEST - WITH FEED WATER HEATER 
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3—The first cost, or capital investment, is not any greater for 
a boiler with a feedwater heater than for a boiler without one 
and having the same capacity. 

4—It increases the cylinder horsepower due to lower back 
pressure on the locomotive. 

5—14 increases the capacity of the tender by 20 per cent. 

6—It decreases the cost of boiler maintenance, because from 
15 to 20 per cent of the feed water is returned in the form 
of condensed steam or distilled water. It also reduces the ex- 
pansion strains of the boiler, provided that the feedwater heater 
is so designed that cold water cannot be pumped into the boiler 
at any time. 

7—It increases the combined efficiency of the boiler and feed- 
water heater by at least 15 per cent net as it recaptures this 
amount of heat from the waste steam exhausted from the 


cylinders. . 

8—It reduces the total net weight of the engine and tender. 
Feed water heaters—Effect on boiler evaporating 

capacities 

To what extent a feed water heater increases the 
boiler capacity, and the saving in engine weight by the 
without a heater having the same evaporation is easily 
use of a feed water heater, as compared with a boiler 
demonstrated. The following calculation shows the 
increase in evaporation due to the use of a feed water 
heater and is based on test data when the boiler was 
being operated near its maximum. 


Calculation of increase in boiler evaporation due to feed 


water heating 
Boiler pressure... онон нуе ЖОЕ S REA ERE 200 Ib. 
Suction temperature ....... .. 64 deg. F. 
Exhaust pressure siere uec 6 ae ада оаа ао Еа eds 13 Ib. 
Delivery water temperature ......... eg. F. 


....236 deg. 
Evaporation without feed water heater ................ 42,500 Ib. per hr. 
Heat to be added to 64 deg. water to produce one pound of 


steam at 200 lb. pressure ....................... equal, 1,167 B.t.u. 
Heat to be added to 236 deg. water to produce one pound of 
steam at 200 Ib. pressure ........................ equal, 995 B.t.u. 


42500 X 1167 i 
——— ———— = 49,800 Ib. per hr. less 2 per cent for steam consumption 


995 
of pump = 48,804 net lb. per hr. evaporation with feedwater heater. 


The results plotted on Fig. 15 shows the increase in 
evaporation capacity of a boiler equipped with a feed 


May, 1928 


water heater. Curves A and C were taken from an 
actual test, and B was calculated in accordance with the 
foregoing method. The evaporation shown on curves 
B and C are the net after deducting the steam consump- 
tion of the feed pump. Curve 4 without a feed water 
heater, shows an evaporation of 42,500 Ib. per hour at a 
coal rate of 120 Ib. of coal per sq. ft. of grate per hour, 
while B with a feed water heater, shows a calculated 
evaporation of 48,800 Ib. at the same coal rate. Curve 
C shows the actual results from test with a feed water 
heater at the same coal rate, and shows an evaporation 
of 51,250 Ib. per hour, which is a net increase of 20.6 
per cent in evaporation without burning any additional 
fuel. The actual results obtained on test are slightly 
better than the theoretical. 

Fig. 16 shows the proportions, according to Cole's 
ratio of two boilers, one designed with a feed water 
heater and the other designed for the same capacity 
without a feed water heater. Both have a maximum 
evaporation of about 50,000 Ib. per hour with a coal 
rate of 120 Ib. per sq. ft., of grate. In proportioning the 
non-feed water heater boiler B it is of course necessary 
to increase the heating surface, grate area and the fire- 
box to maintain the same rate of fuel burned per sq. ft. 
of grate per hour as in the feed water heater boiler. It 
is noted that the non-feed water heater boiler В must be 
made 574 іп. larger in diameter and that boiler B with- 
out a feed water heater, will weigh net 15,000 Ib. more 
than the boiler with a feed water heater. 


Effect of the feed water heater on boiler efficiency 


While the same evaporation is being obtained with 
boilers A and B, they are burning 120 lb. of coal per 
sq. ft. of grate. In order not to lower the efficiency of 
boiler B it was necessary, as previously stated, to pro- 
vide a larger grate than for boiler A. At this coal rate, 
the feed water heater boiler with 52 sq. ft. of grate will 
burn 6,318 Ib. of coal per hr. and the non-feed water 
heater boiler with 61.8 sq. ft. of grate, will burn 7,500 
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lb. of coal per hr. Boiler A is, therefore, using 15.9 
per cent less coal than boiler B. This shows that, in 
addition to saving 15,000 Ib. in the weight of the boiler 
and water, the feed water heater is effecting a fuel 
saving of 15.9 per cent. Fig. 17 shows a comparison be- 
tween the boiler efficiency with and without a feed water 
heater. 
Effect of a feed water heater on back pressure 


Curve A in Fig. 18 shows the actual evaporation 


A- ACTUAL TEST — WITHOUT FC€CO WATER HEATER 
&-CALCCULATEO — WITH FEED WATER HEATER 
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Fig. 18 


plotted against exhaust pressures for locomotive re- 
cently tested. Curve B shows the evaporation with a 
feed water heater. It will be noticed that at 15 Ib. ex- 
haust pressure the evaporation with a feed water heater 
is increased from 56,000 to 65,562 lb. per hour or a net 
increase of 17.1 per cent, and that an evaporation of 45,- 
000 Ib. per hr. will be obtained with 734 Ib. exhaust 
pressure when a feed water heater is used as compared 
with 10 lb. pressure required for a non-feed water 


heater. 


Calculating the stopping distances 
of trains 


An explanation of the various steps and the mechanics 
involved in using hand book formulas 


By G. E. Terwilliger 


Supervisor of auxiliary equipment, New York, New Haven & Hartford, New Haven, Conn. 


EW air brake supervisors and foremen are high 

school graduates and fewer still ever went to col- 

lege. In the majority of cases they have arrived 
at their present positions through many years of very 
practical training either as a locomotive engineman, or 
in the air brake repair room in the shop. Usually, they 
have started railroading in their early youth. So far, 
I have been unable to find a hand book of which the 
author has appeared to be cognizant of this situation. 
Quite often they skip seemingly unimportant steps in 
the derivation of formulas with a nonchalance that is 
surprising. Undoubtedly, it may seem simple to the 


author, but it is all Greek to many men who are ex- 
pected to use the information. 

This presents a situation, however, that is serious in 
many respects. It is a customary thing for the air brake 
supervisor to be called into court as a witness to give 
expert testimony. Testifying for the railroad in rear 
end collisions or highway crossing accident cases means 
that he must know his stuff. The average lawyer is 
never satisfied with the mere statement of a formula; 
he usually asks questions relative to the derivation, if 
for no other object than to embarrass or confuse the 


witness. 
Take for example the formula commonly used in 
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computing the stopping distance of moving trains. This 


formula, which is , 


VaT 
SPP 


is found in practically all hand books on air brakes. 
Still, the writer will challenge anyone to find in any of 
the handbooks an explanation of the constant 30. It 
is indeed a delight to study the derivation of such a 
formula as this and note how the author blithely tells 
us to use this constant, but neglects to tell what it is 
and where it came from. 

In making studies of stopping distances of moving 
bodies, an understanding of certain fundamentals is 
necessary if the subject is to be of any material value 
to the reader. It is not our purpose in this discussion 
to dwell upon the mechanics of the subject in detail, but 
to show the derivation of some of the terms or values 
used in this formula, which is so important to air brake 
men. 


Explanation of the train-stop formula 


In the formula given in the preceding paragraph 


Vi = Velocity in miles per hour (before the brake application starts) 


Уз = Velocity in feet per second when the brake application starts 
30 = A constant 
P = Braking ratio 
e = The efficiency of the brake rigging 
f = Coefficient of friction 
T = Time required to get the brakes applied in seconds 


The miles per hour, V, is found by multiplying the 
number of feet per second by the number of seconds per 
minute and the number of minutes in one hour, (which 
gives the number of feet per hour) and dividing by 
5,280, the number of feet per mile, which gives the 
speed in miles per hour. The speed in feet per second, 
for example, at one mile per hour, is found by dividing 
3,600, the number of seconds per hour, into 5,280, the 
number of feet per mile; thus 


If the speed in miles per hour is known, the speed in feet 
per second may be found by multiplying 1.467 by the 
speed in miles per hour; thus 1.467 X 60=88, or 88 ft. 
per sec., at 60 m.p.h. If the time consumed in seconds 
in running one mile is known, the speed in miles per 
hour can be determined by dividing the time consumed 
in running one mile (in seconds) into the number of sec- 
onds in one hour, thus 


— = 60 miles per hour, or 
3600 
3a = 30 miles per hour 
The value of the braking ratio P refers to the relation 
of the total braking force (brake shoe pressure) to the 
light weight of a car. For example, consider a car 
weighing 100,000 Ib., with a total braking force of 90,- 
000 1b., the braking ratio is 
90,000 
100,000 
The recommended braking ratio for freight cars is 60 per 
cent of the light weight and for passenger cars it is 90 
per cent of the light weight. These ratios are based on 
50 and 60 Ib. brake cylinder pressure, respectively. 
Now consider the car above referred to as having a 
braking ratio of 90 per cent of the light weight and as- 
sume that there is a load of 20,000 lb. in it, making 
the total weight, 100,000 + 20,000 = 120,000 Ib. The 
braking ration is now 
90,000 
120,000 
Another important factor in this connection is the 
actual brake cylinder value. Assuming the 100,000-Ib. 
car in question, braking at 90 per cent, based on 60 1b. 
brake cylinder pressure, the braking ratio per pound of 


or 90 per cent. 


or 75 per cent. 
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brake cylinder pressure is 

90 
— or 1.5 per cent. 


Let us suppose that instead of the car being loaded and 
obtaining 60-Ib. brake cylinder pressure, the car is empty 
and 90-Ib. brake cylinder pressure is obtained, the brak- 
ing ratio under these conditions would be 1.5 X 90, or 
135 per cent. On the other hand, if only 50-lb. brake 
cylinder pressure is obtained, our braking ratio would 
be 1.5 X 50, or 75 per cent. These stand out promi- 
nently and appreciably vary the length of stop. Leak- 
ing of brake cylinder packing, lack of inspection and 
inadequate supervision and maintenance are the contrib- 
uting factors that raise or lower the value P. 

The value e refers to the efficiency of the foundation 
brake rigging or the relation between the actual and 
calculated brake shoe pressure; the former may be more 
or less than the latter. However, whether it is more 
or less will depend upon design and maintenance. It 
will be obvious that adequate supervision and proper 
maintenance play an important part in assuring that 
the value e does not vary materially. Considering 
again the car above referred to as weighing 100,000 Ib. 
and braking at 90 per cent, if the brake rigging effi- 
ciency is 80 per cent, then the braking ratio would be 
80 X .90, or 72 per cent. 

The value f refers to the coefficient of friction and 
may be defined as the measure of tangential force act- 
ing on a wheel in relation to the normal brake shoe pres- 
sure. This value varies with the speed, time and other 
conditions which tend to create what may be defined as 
a lubricant between the brake shoe and the wheel with 
which it is in contact. Figures taken from the report 
of the Westinghouse-Galton tests indicate, for example 
at 40 m.p.h., that the maximum and minimum coeffi- 
cients of friction were .194 and .088, respectively and 
the average or mean was .14. 

The product of ef is termed the efficiency factor and 
if raised or lowered singly or otherwise, the stopping 
distance will be varied correspondingly. 

The constant 30, which none of the hand book 
writers seem to want to talk about, refers to necessary 
factors in the mechanics of the subject and is found by 
dividing the square of 1.467 into 2 X 32.2. This equals 


29.92 and for convenience is taken as 30. 
КЕ = и MV? where 
KE = Kinetic energy in foot pounds 
M = Mass 
V = Velocity in feet per second 


The mass M is equal to the weight, divided by the 
acceleration due to the action of gravity or 
Ww 
M — —, in which 
Е 
W = weight ог force Т 
g = 32.2 Н. per sec. рег sec., the acceleration due to gravity 


Substituting this value of mass in the kinetic energy 


formula, we have 
wv? 
KE= 


2g 
It will be remembered that the value of V,, the velo- 
city, expressed in miles per hour, is equal to 1.467 
times V, the value of the velocity expressed in terms 
of feet per second. If we substitute this for V in the 
equation, it becomes 


W (1.467 V1)? 
КЕ = —————— 


2x 32.2 

It has already been pointed out that 2 X 32.2 -- 
1.467? — 30. Hence 

W уз? 
~ 80 

It is for the same reason that the constant 30 is used 
in that part of the formula for the stopping distance in 
which velocity is expressed in miles per hour. 
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The braking force is that which prevents or stops the 
motion of a car. When a car is in motion it possesses 
kinetic energy, or a certain capacity for doing work. 
It is expressed in foot-pounds and is equal to one-half 
of the product of the mass times the square of the 
velocity, as explained above. As an example, the num- 
ber of foot-pounds of work contained in a car moving 
30 m.p.h., (44 ft. per sec.) weighing 20,000 Ib. would 
be 20,000 X 30 X 30 — 30 = 600,000 ft. Ib. 

When brake shoe pressure is applied to the wheels 
of a moving car the kinetic energy in the car works 
against the resistance of friction and must be over- 
come if the speed of a car or train of cars is to be re- 
tarded. 

Tests which have been made indicate that when a full 
service brake application of 24 Ib. brake pipe reduction 
is made pneumatically in approximately 195 sec. from 
an initia] brake pipe pressure of 110 lb. with a nine- 
car passenger train, then the value Т plays an important 
part in train stop computations. In other words this 
factor refers to the time required to obtain a full serv- 
ice brake application. The time to get the brakes ap- 
plied, times the velocity in feet per second, V,, should 
be added to the value obtained from 

30 Pef’ 
although there may be some deceleration realized during 
the time the brakes are being applied. Making this ad- 
dition will allow a margin for safety. 


A practical application 


We are now ready to apply the formula in the stop- 
page of a nine-car train from an initial speed of 40 m.p.h. 


Vi? VT 
+ tá 
30 Pef ` 
or, written another way 
40х40 TANN 
————— + (58.6 15.5) = — + 908 = 1,435. 
30 X .90 х .80 X.140 30x.90x.80x.14 


If one or more of the factors P, e or f is increased the 
theoretical stopping distance will be varied 
1600 
30 X .90 X .85 X .194 
In the last computation .85 was used as the value for 
c and .194 for f, the maximum coefficient of friction 
recorded in the report of the Westinghouse-Galton 
tests, instead of .80 and .14 as in the former case. 

From the above it will be noted that the stopping dis- 
tance from a given speed will vary considerably, de- 
pending upon the factors involved in the computation. 

In addition to the foregoing, perhaps there is noth- 
ing that affects the stopping distance to as great an ex- 
tent as does the length of the train where pneumatic 
brakes are employed. It may be of interest to the reader 
to stress the fact that the longer the train the longer it 
requires to get the brakes fully applied. А continuous 
service brake pipe reduction of 20 lb. requires approxi- 
mately one minute with a train of 75 cars. 

As explained above, the braking ratio is materially 
affected by the load to light ratio of a car or cars. For 
example, take a train of 75 cars all having light weights 
of 30,000 Ib. each and a load capacity of 60,000 Ib. This 
means that the load to light ratio is 

30,000 + 60,000 

30000 — 
or 3 to 1, and if the braking ratio is 60 per cent of the 
20 


+ 908 = 1,267. 


light weight the braking ratio of the cars in question is—, 


or 1/3 of 60, or 20 per cent. The stopping distance for 
such a train is obviously much greater than that for a. 


passenger train where the braking ratio is not materially 


` reduced by the load in the cars. 


Stopping a 75-car train 


Let us now apply the above formula to the stopping 
of a 75-car freight train, where 


Vi = 40 m.p.h. 
P= 20 per cent 
e= 80 percent 
f = 19.4 per cent 


402 1600 
————+$86х60= — + 3516 = 5,226 
30X.20X.80X.194 30 X .20X .80Х.194 


The value P therefore is a factor which must be 
known before any determination can be reached as to 
what the stopping distance may be. 

In addition to the foregoing it may be necessary to 
consider the effect of the gradient. When stops are 
made on a descending grade the formula is 


Vi? n 
30(PM —G) 
or if on an ascending grade. 
Vi 


гру 

The value С refers to the per cent grade and is ex- 
pressed as a decimal. If the gradient involved in a 
computation is 4% of 1 per cent descending, the deci- 
mal .005 should be subtracted from the product of Ре}. 
If on an ascending grade it should be added to the prod- 
uct of Pef. 

Example—Find the stopping distance of a passenger 
train from an initial speed of 40 m.p.h. on a descending 
grade of 16 of 1 per cent. 


401 1600 1600 
——+УТ=———+\УТ=—+ 911 = 
30 (Pef — G) 30(.90X.85 Х.19—.005) 4.21 


380 + 911 = 1,291 ft. 
If on an ascending grade we would have 


1600 
— + 911 = 305 + 911 = 1,215 ft. 
4.51 


In the case of a freight train with the following values: 
40: 


30(.20X.85X.19—.005) 
5,487 ft. 


1,600 
+ 60 x 58.8 = p + 3,528 = 1,959 + 3,528 = 


If on an ascending grade we would have 
1600 + 3,528 = 1,439 + 3,528 = 4,957 ft. 
1.119 

What a difference in the stopping distance of a freight 
train of 75 loaded cars on a 16 of 1 per cent grade de- 
scending and a passenger train of nine cars on a level 
track! But this is not all. The values for P used in 
the above calculations may be lower than those used; 
it may be as low as .15. This is simply to show that the 
fast moving freight train with a low braking ratio 
should be considered when spacing block signals or in 
the spacing of trains, especially if long, heavy trains are 
to be operated between passenger trains. 

These computations do not take into consideration the 
delay time encountered in train control territory nor of 
the effect of the throttle being left open during the prog- 
ress of the stop. Whatever the delay time may be in 
seconds it must be multiplied by the speed in feet per 
second and added to the above calculations. 

* * * 

Compressors AND Pumps.—The Ingersoll-Rand Company, 11 
Broadway, New York, announces the publication of a new 
44-page bulletin on ER and FR compressors and vacuum pumps. 
These are small and intermediate size machines. The com- 
pressors are of the straight-line type and are furnished for 
handling either air or gas. The vacuum pumps are single 
stage machines that differ from the compressors only in the 
vacuum cylinder. FR units are steam driven. 
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Application of crosshead pins on 
the St. L.-S. F. 


el Mes crosshead pin application and the method of 
lubrication shown in the drawings was designed 
by A. H. Oelkers, chief mechanical engineer, St. Louis- 
San Francisco, to take the place of a flanged type of 
crosshead pin formerly used which was applied from the 
outside of the crosshead and secured by four studs. 
Considerable difficulty was experienced with the flanged 
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Crosshead pin and grease application bolt 


crosshead pin because of its tendency to work loose. 
The new design is also applied from the outside face 
but is held in place by the 2%4-in. through bolt which 
has a 234-іп. square head. Provision is made for lock- 
ing the head of the through bolt in eight different posi- 
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tions by the retainer strap, as shown in the detail draw- 
ing of the crosshead pin. The retainer strap is se- 
cured to the crosshead pin by 2%-in. studs. This ar- 
rangement provides a more secure fastening than that of 
the flanged type. 

The detail drawing of the crosshead pin also shows 
the method used on the St. Louis-San Francisco for ap- 
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Application of grease to crosshead pins 


plying grease to the pin. A detail of the grease pin ar- 
rangement is also shown. In both applications a 34-in. 
screw tapped into a 5-in. hole is used to force the pin 
grease to the bearing surface via the 5/16-in. holes. 

It is said that this design of crosshead pin is easy to 
apply and that a mechanic can easily judge when the 
pin is properly tightened. 
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Alligator crosshead with the wrist pin applied from the outside 
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The Bangor & Aroostook air brake and dynamometer car built at the Derby, Maine, shops 


Bangor & Aroostook builds own 
dynamometer car 


Cost ot equipment, $600—Much informative data has been 
secured by the use of this instrument 


& Aroostook to use two locomotives to haul certain 

freight trains which had ordinarily required one 
locomotive for the same tonnage. It seemed evident 
that the full capacity of the locomotives was not being 
utilized, but the use of a dynamometer car was considered 
the only accurate means of determining the truth of this 
supposition. It was finally decided to design and build 
a dynamometer at the shops at Derby, Me. The dyna- 
mometer, which was first installed in a caboose, was used 
extensively during 1926 and much interesting and valu- 
able data was collected. During 1927, it was decided 
to build a new air brake instruction car and one end of 
this car was used for the installation of the dynamom- 
eter equipment. The cost to build and install the dyna- 
mometer and recording apparatus was about $600. 


Rebuild old box car 


The present air brake and dynamometer car was pro- 
vided by completely rebuilding an old box car. A heavy 
fish-belly center sill was applied and the car was fitted 
with modern trucks and 6-in. by 8-in. couplers. The 
dynamometer equipment is located in the end of the car, 
on the roof of which the cupola has been built. The 


[: 1925, it was becoming necessary on the Bangor 


weighing head is set in the drawbar yoke in place of a 
Miner draft gear. A dual hand brake was applied per- 
mitting its application from the inside of the car as 


The dynamometer recording instruments 


w 


well as from the outside. The car is piped with 
steam line for use in passenger service. 


A view under the car showing the drives for the two speed recorders 
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The weighing head, which is 9 in. in diameter, is 
made from a locomotive axle. The piston chamber, 
which is 5 in. in diameter, and the piston which is 67 
in. long, are both accurately ground to a close working 


The locomotive air brake equipment, with the dynamometer 
recording station in the background 


fit. The maximum piston travel is % in. The piston 
exerts its pressure against oil which is prevented from 
leaking from the pocket by a leather cup gasket held in 
place on the end of the piston by three 5$-in studs. 
Two lugs are welded on the outside of the weighing 
head. These lugs rest on two upright strips welded to 
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the bottom plate of the center sill so as to reduce 
friction to a minimum. These are the only points at 
which the weighing head is supported. It has clearance 
at all other points. 

A %-in. pipe leads from the weighing head oil pocket 
to a cut-out cock and a safety valve located underneath 
the car, and then passes through the floor up to the 
table on which the recording instrument is placed. The 
purpose of the cut-out cock is obvious. The safety 
valve protects the drawbar recording gage against heavy 
shocks. When a sudden shock exceeds a predetermined 
pressure to which the valve is set, the valve opens and 
allows the oil to bleed out. 

A pulsating valve is located in the oil pipe line just 
beneath the instrument recording table. The purpose of 
this valve is to prevent excessive pulsation of the draw- 
bar recording pen. This valve is also used to cut out 
the weighing head when the car is not in dynamometer 
service. 

A clever arrangement has been worked out to warn 
the operator when the quantity of oil in the dynamom- 


Left: The weighing head is supported at the two points А 
and A’, with % in. clearance at BB—Right: Weighing 
head low oil indicator wiring; Contact (1) is insu- 
lated from the weighing head and ram 


eter diminishes enough to allow the piston to travel 
beyond a predetermined point. One of two wires is 
connected to a contact point attached to the weighing 
head, but insulated from it, and the other to the brass oil 
pipe. These wires pass through the floor to the dry cell 
batteries and then to a bell located on the recording 
table. When oil seepage allows the ram to travel beyond 
a predetermined point, it will be seen in the sketch that 
a contact is made between the insulated connection (1) 
and the non-insulated contact point (2) on the ram, 
which closes the circuit, causing the bell to ring. The 
wire connections underneath the car can be seen in one 
of the illustrations. Two Alemite fittings have been in- 
stalled in the oil pressure line; one underneath the car 
and one under the instrument board. These fittings are 


A section of a dynamometer recording chart showing the text data, time intervals and when the booster was cut in 
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used for refilling the oil chamber when warning is re- 
ceived from the bell. 


The speed recording instruments 


Two types of speed recording instruments are used. 
In the illustration showing the equipment located be- 
neath the car, the axle drum on the left drives a stand- 
ard Warner passenger car speed recorder and the drum 
on the right drives a Boyer speed recorder specially 
designed for this work. 

The Warner recording gage, shown in one of the 
illustrations to the left and above the dyamometer 
recording instrument, is connected to the gear reduction 
box underneath the car by а М-їп. shaft encased in a 
l-in. brass tube. Two sets of ball bearings are located, 
one at the top and one at the bottom of the shaft to 
reduce the friction to a minimum. The wire leading 
from the gear reduction box of the Boyer recorder 
passes through the floor to the recording instrument. 
This wire is encased in Y4-in brass pipe. The gear re- 
duction boxes of both recorders are securely bolted to 
an angle iron bracket which is riveted to the center 
sill channels. ` 


The. dynamometer recording instrument 


Ап Ashton wheel press recording gage is used as 
the recording instrument. The gage is bolted to a 


G- Ground Jur face 
F*Finithed Jur face 


The weighing head is made from a locomotive axle 


heavy bracket to eliminate vibration. Changes have 
been made to the recording gage to adapt it to this 
special service. The four capillary pens usec for re- 
cording on the paper are shown in the illustration. The 
pen at the right records the drawbar pull. A rule cal- 
ibrated to correspond with the scale on the drawbar 
recording gage dial is held in a horizontal position 
across the surface of the recording paper. 

The second capillary pen records the speed curve. 

is pen is attached to the end of a shaft connected to 
the Boyer gage. When the gage mechanism begins to 
function the shaft pulls the pen away from the base 
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line on the recording paper. As may be seen in the il- 
lustration, a copper wire is attached to the pen and is 
connected to the mechanism in the Boyer gage. The 
purpose of this wire is to return the pen to the base 
line after the train comes to a stop. For every mile 
per hour, the pen is pulled 1/32 in. away from the base 
line. 

The third pen from the left records the time inter- 
vals. A very ingenious scheme has been worked out to 
secure on the recording paper, time intervals of six 
seconds and one minute. A Seth Thomas marine clock 


Ten freight car brakes each provided with a gage to show 
auxiliary and brake cylinder pressures 


was purchased and changed over to an electrical clock 
by a watchmaker employed as a machinist in the Derby 
shops. The next problem was to devise a means of 
making and breaking contacts at the proper intervals. 
Two magnets were taken from automobile horns, a thin 
steel diaphram placed between them and the assembly 
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A continuation of the chart. showing the speed curve, where the locomotive slipped and when the booster was cut out 
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fastened together. This unit it located beneath the 
recording table. A rod leading from the magnets pas- 
ses through the table to a bell crank which connects 
with the horizontal rod that moves the pen., This series 
of levers may be seen in the illustration to the left and 
just below the Boyer gage. Three wires lead from the 
magnets to the Seth Thomas clock located on the front 
wall of the cupola. One of these wires serves as a 
ground connection. Each of the other two wires con- 
nects one of the magnets with the clock mechanism. 


A Baker valve gear model together with sectional models of 
equipment used on cars and locomotives 


One circuit is closed at intervals of six seconds and the 
other at one minute intervals, the two magnets moving 
the pens in opposite directions from its base line. 

The fourth pen records the mile posts. A telegraph 
key shown at the right of the illustration, is connected up 
with the magnet of an automobile horn, as shown di- 
rectly above the Boyer gage. A connecting arm extends 
from the magnet to a perpendicular arm to the lower 
end of which is attached the mile post pen. As a mile 
post is passed, the operator touches the key which closes 
the magnet circuit and causes the magnet to actuate 
the pen. 

The gear and pinion, shown in the illustration, is con- 
nected to the drive shaft of the Warner speed recorder 
and drives the paper at a rate proportional to the speed 
of the car. The tension on the paper is regulated by 
a carefully calibrated clock spring. A piece of a type- 
writer roll, shown in the illustration, bears on the paper 
directly over the driving roll to prevent slipping. The 
paper travel is 23 in. to the mile. Three rolls of paper 
are equivalent to 100 miles. 

Directly in front of the recording instrument, under 
glass, is the road profile which is rolled by hand on two 
drums. This profile drawing covers the entire road. 

An air gage is located on each side of the electric 
clock. One gage shows the auxiliary reservoir and 
brake cylinder pressures and the other gage shows brake 
pipe and auxiliary reservoir pressures. These gages are 
used to determine how the engineman handles the air 
brake equipment. A signal valve is located directly 
above the clock. An emergency valve is located in 
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the left corner of the cupola. The locomotive headlight 
generator furnishes the current to light the car. 

The chart, illustrated, is that of a test which was run 
on November 22, 1927. The maximum tractive force of 
the locomotive, equipped with a tender booster, is 57,- 
800 Ib. At a speed of seven miles per hour, hauling 
1,496 tons, the chart shows a drawbar pull of 37,500 Ib. 
The booster was then cut in, which increased the draw- 
bar pull to 49,000 Ib. The speed dropped to four miles 
per hour and then the engine began to slip. At three 
miles per hour, the booster was cut in and it will be 
seen that the locomotive began to pick up speed. 

The records are made on a regular wheel gage press 
recording chart and values for speed and drawbar pull 
are read by applying suitably calibrated scales to the 
chart. 

The airbrake equipment in the car 


The remainder of the car in which the dynamometer 
equipment is installed is used as an air brake instruction 
car. The photograph of the air brake equipment used 
on the engine shows the old style A-I equipment, auto- 
matic and straight air equipment, E-T equipment with 
B-6 and M3a feed valves, an old style signal valve with 
a reducing valve, a new style signal valve used with 
E-T equipment and an engine and a tender brake cyl- 
inder. 

Another view shows a Baker valve gear model, a 
sectional model of a freight car brake equipment, the 
same equipment in working order, a passenger car 
brake cylinder to show the operation of the slack ad- 
juster, sectional models of an injector, a high speed 
reducing valve, steam heat regulating valve, a lubricator 
and a C-6 feed valve and whistle reducing valve. 

On the opposite side of the car, ten air brake cylinders 
are piped to show how the equipment operates on a 
ten-car train. А gage has been placed on each of the 


ten cylinders to show the auxiliary and brake cylinder 
АП the piping is carried underneath the car. 
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Photo Courtesy Boston & Maine 


Back in the seventies center-draft oil lamps were the last 
word in car lighting 
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Cast steel underframe оге саг 


One-half of recent order for 250 high-capacity ore cars for 
the D. M. & N. have one-piece cast frames 


by the Duluth, Missabe & Northern has been in- 
creased recently by the addition of 250 cars of 81- 
tons capacity each. One-half of the cars, known as the 
U-15 class, have fabricated steel underframes and were 


, | МНЕ large fleet of ore-carrying equipment operated 


tate handling ore from mines to docks, not only on 
account of their increased unit carrying capacity but 
because of improved self-clearing features, rigid con- 
struction and convenient door operating mechanism. 
Unusual strength and rigidity are incorporated in the 


D. M. & N. ore car built by the General American Car Company 


built at the Hammond works of the Standard Steel Car 

Company. The other half, known as the U-14 class, have 

one-piece cast steel underframes and were built at the 

x St Chicago plant of the General American Car Com- 
ny. 

It is predicted that these new cars will greatly facili- 


design since the method of loading ore by steam shovels, 
which work at high speed, requires dropping as much 
as 15 tons of ore from the dipper into the cars from 
a considerable height. On account of dock pocket spac- 
ing the overall car length is limited and, although pre- 
vious designs of cars carried much less tonnage, extend- 
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ed investigation and preliminary designing showed the 
practicability of providing 81 tons capacity in a 24-ft. 
car. 

The general dimensions of the car are as follows: 
Length, center to center of coupler knuckles ..24 ft. 0 in. 


Length over striking castings ................ 21ft. 5%in. 
Length inside body .................. eere 19ft. 714 in. 
Length, center to center of trucks ............ 14ft. 10 in. 
Length of drop door opening ................ 6ft. 6 in. 
Length of truck wheel base .................. 5ft. 0 in. 
Width, overall, maximum .................... 10ft. 4 in. 
Width inside body .................. eee 10 ft. 2% іп. 
Width of drop door opening in body ............ 6ít. 6 in. 
Height from rail to top of body, maximum. .... 10ft. 2 in. 
Height from rail to top of underframe ........ 3ft. 6 in. 
Height from rail to center line of coupler ...... 2 ft. 1074 in. 


Height from rail to truck center plate friction 
SUFÍRCÉ агане ense Катык TRO Ve OS 2ft. 2% in. 
Weight (Class U-14) ............. eere nnn 47,600 tb. 


Cast steel underframes applied 


With a view to making an extensive test of the ad- 
vantages of cast steel underframe construction for cars 
in this kind of service, the U-14 class cars are pro- 
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and center plates. Pads are machined for the appli- 
cation of door hinges, side stakes, slope plate supports, 
air brake cylinders, and fulcrums. It is anticipated that 
this form of underframe construction will be conducive 
to strength, resistance to corrosion and consequently, 
to long life; in fact, experience may prove that each 
frame will outwear more than one superstructure. 

The trucks are provided with Dalman type cast steel 
side frames, 6-in. by 11-іп. journals and rolled steel 
wheels. The bolsters are of cast steel with separately 
cast and riveted dead lever fulcrums, furnished by the 
American Steel Foundries. Side bearings are of the 
Miner rocker, roller type. National Malleable journal 
boxes with coil spring type lids are provided. 


Other specialties include A. R. A. type D couplers 
with 61/-іп. by 8-in. shanks; Imperial type B uncoupl- 
ing device, furnished by the Union Metal Products 
Company ; Cardwell G-11-AA draft gears; Miner Ideal 
operating rachet hand brake with Jemco booster gear; 
Ajax No. 6 truss type brake beams with Creco four- 
point supports and Schaefer drop forged bottom con- 
nections. 
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Typical sections through the cast steel underframe—SectionAA, in front of the bolster—Section BB, through the bolster 
—Section CC, between the bolster and the end of the hopper—Section DD, through the hopper space 


The car superstructure is built of heavy plate struc- 
tural shapes arranged to afford complete and rapid 
self-clearing of the lading at the docks into pockets 


vided with Commonwealth one-piece cast steel under- 
frames with integral striking plates, front coupler carry 
irons, front and rear draft lugs, center braces, bolsters 
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beneath the tracks, from which pockets the ore is dis- 
charged into boats. As shown in the illustration, eight 
wickets are provided on each side of the car for the 
insertion of a bar or steam pipe to loosen ore in the 
event that freezing causes partial clogging or stoppage. 


In the construction of the body, the side girders are 
each composed of a 5/16-in. open hearth steel vertical 
plate, and a 5/16-in. bottom plate sloping 55 deg. toward 
the center of the hopper. The side top members are 


The end construction of the car 


reinforced Carnegie bulb angles, 5 in. by 4% in. by 
7/16 in., tilted to provide a 50-deg. slope, and extend- 
ing the full length of the car. Two side stakes per car 
are located inside of the center of the hopper, being 
made of 5/16-in. plate pressed to U-shape and extend- 
ing through the vertical depth and portion of the slope 
sheet and riveted to cast steel supports, three of which 
on each side of the car are provided for side slope 
sheet reinforcement. The end slope sheets, of 5/16-in 
open hearth steel, are reinforced laterally by 314-in. 
angles extending from the center end braces to the side 
Z-bar stakes and riveted to the end slope sheets. Two 
slope braces on each end are made of 31Z-in. angles ex- 
tending the full length of the sheet near the center and 
connected by 5/16-in. gussets to vertical and diagonal 
angles thus forming an end truss. 

The bottom drop doors are made of %-in. open 
hearth steel plates, there being two on each car, rein- 
forced by longitudinal %4-in. pressed U-shaped beams, 
and laterally by 3-in. Z-bars. The door plates, which 
have flanges on three edges, are formed to an 18-in. 
radius tangent to the hinges. 


Effective door-operating mechanism 


The door-operating mechanism is of the latest design 
developed by the Enterprise Railway Equipment Com- 
pany for maximum convenience and effectiveness in 
operation. The two doors, hinged on the side sills, are 
arranged to close by swinging upward toward the cen- 
ter line of the car. At the inner corner of each door, 
a point of attachment is provided and connected by a 
suitable link with adjustable eye to an equalizer de- 
signed to give an equal closing pull on each door, ir- 
respective of slight warping or irregularities in the door 
construction. The equalizer is pivoted on a hanger 
which in turn rests above a door-operating shaft when 
the mechanism is in closed position and provides a posi- 
tive lock. There are two door-supporting shafts, one 
at each end of the car, connected through a system of 


Vor. 102, No. 5 


rods and heavy link roller chains. A large gear mount- 
ed on one of the door-supporting shafts has lugs on 
each side of its hub which engage with clutch collars 
on the shaft. This gear is driven with a four to 1 
gear reduction from an operating shaft extending from 
side to side of the car to permit operation from either 
side. The latch pawls and dogs are mounted on separ- 
ate shafts also extending across the car so that releas- 
ing them on one side will also effect a release on the 
other side. 

To open the doors, either of the latch dogs is dis- 
engaged from the latch pawl, the latter being hooked 
up with the latch dog and the operating lever applied 
to the end of the shaft. Ву turning to the right until 
the lugs on the gear wheel engage the clutch collars 
on the door-supporting shaft, opening of the doors will 
take place. Lost motion, provided by the use of the 
clutch collars, permits the doors to be dropped with 
safety to the operator. In closing the doors the wrench 
is worked until an indicator, provided on the ends of 
the mechanism shaft, registers with indicating lugs on 
the shaft bearing. 

Braking is accomplished entirely from one end of 
the car by means of a Westinghouse empty and load 
brake. The equipment includes one “empty” cylinder, 
10 in. by 12 in.; one “load” cylinder, 12 in. by 8 in.; one 
four-compartment air reservoir, equipped with special 
fittings; one changeover valve, arranged for operation 
from the ground on either side of the car; one triple 
valve, arms, handles, levers, rods, etc. The braking 
power is calculated on the basis of 90 Ib. per sq. in. air 
cylinder pressure, the car being braked to 60 per cent 
of its weight and 40 per cent of its loaded weight. The 
174-in. brake pipe passes on one side of the hopper and, 
for convenience in this particular service, is brought at 
the ends to a height of 6 ft. 3% in. from the rail. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Joint evidence necessary in claim for improper or 
defective triple valve 


On June 8, 1925, the St. Louis-San Francisco cleaned 
the air brakes on NKP car No. 5893 at which time a 
K-1 triple valve was applied. The car was delivered 
to the owners on June 10, 1925. It arrived at the re- 
pair shops of the New York, Chicago & St. Louis on 
January 12, 1926, at which time the owners stated that 
the air brakes were inspected and it was found that 
the boss at the port hole for the retaining pipe on the 
triple valve was broken off on one side and apparently, 
after being broken, the piece was soldered back but 
had fallen out again and was missing. The owner con- 
tended that this defect existed at the time the triple 
valve had been applied by the St. L.-S. F. The St. L- 
S. F. contended that the work had been properly per- 
formed and that the triple valve was in good condition 
when the repairs were made. It was further contended 
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that the joint evidence was not obtained within 90 days 
of the first receipt of the car home, in accordance with 
Rule 12. 

The Arbitration Committee stated that “The car 
owner failed to obtain evidence of the improper or de- 
fective condition of the triple valve within the 90-day 
limit prescribed in Rule 12. Therefore, the St. Louis- 
San Francisco is not responsible."—Case No. 1545— 
New York, Chicago & St. Louis vs. St. Louis-San 
Francisco. 


Labor allowance for removal and replacing of 
slat bolts on stock cars 


The Baltimore & Ohio cars Nos. 11403 and 11458 
were repaired by the Mather Stock Car Company on 
June 26 and August 7, 1926, respectively, on authority 
of the St. Louis-San Francisco defect cards that cov- 
ered damage to the metal side door posts and metal side 
posts on account of being bent. The charges for car No. 
11403 contained an item for the R. & R. of 114 slat 
bolts at .3 hr. each, and on car No. 11458, for the R. & 
R., of 84 slat bolts at .3 hr. each. The St. L.-S. F. con- 
tended that the labor on these bolts should be .15 each 
as per item 249-A, Rule 107. The Mather Stock Car 
Company contended that the items rendered were cor- 
rect according to Rule 109, Item 7. 

The Committee sustained the bill of the Mather Stock 
Car Company.—Case No. 1544—51. Lowis—San Fran- 
cisco vs. Mather Stock Car Company. 


Credit for second-hand, cast iron, 625-lb. wheels cast 
prior to July 1, 1924 


The Texas & Pacific changed the wheels under Chi- 
cago & Eastern Illinois car No. 35870 on June 12, 1926, 
on account of one wheel being burst in the plate. The 
opposite wheel removed the casting date for which was 
August 17, 1911, was in good condition. The T. & P. 
applied two second-hand wheels and rendered a material 
charge to the amount of $6.10 which represented the 
value of two second-hand 60,000-Ib. capacity wheels, 
less the credit for tha two scrap, 60,000-lb. capacity 
wheels. The С. & E. I. contended that the second- 
hand value should have been allowed for the wheel re- 
moved in good condition, basing its claim that there is 
no A. В. A. rule that would condemn а 60,000-Ib. ca- 
pacity second-hand wheel, weight 625 1Ь., when cast 
prior to June 30, 1924. The T. & P. stated that the 
charge of $6.10 was based on the difference in value 
of two second-hand A. R. A. standard 650-Ib. wheels 
applied and two non-A. R. A. standard 625-Ib. wheels 
removed. The T. & P. also contended that the rules 
prohibited use of the former design of 625-Ib. cast iron 
wheels if cast prior to July, 1924. 

The decision of the committee was that "The rules 
do not prohibit the use of the former design 625-1Ь. 
cast iron wheels, if cast prior to July 1, 1924, and 
therefore, the contention of the Chicago & Eastern Illi- 
nois was sustained."—Case No. 1546—Chicago & East- 
ern Illinois vs. Texas & Pacific. 


Car damaged by trespassers uncoupling 
a string of cars 


St. Louis-San Francisco box car No. 30623, was dam- 
aged on the lines of the Chicago, Rock Island & Pa- 
cific, August 16, 1926; the principal damage consisting 
of two center sills, four intermediate sills, one side 
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sill, one end sill and one body bolster broken new. The 
C. R. I. & P. reported that while moving a string of 30 
cars, seven uncoupled, running ten car lengths, striking 
another cut of cars that had been left standing, and 
causing the damage of the above mentioned car. The 
seven cars were uncoupled by trespassers crawling over 
between the cars and tripping the operating lever. There 
was no rider on this cut of cars. Neither this car nor 
any of the other cars involved were derailed, cornered, 
or side swiped. ‘The owner contended that the damage 
to this car was covered by A. R. A. Rule 32, Para- 
graph “D.” 

The Arbitration Committee held the Chicago, Rock 
Island & Pacific responsible.—Case No. 1547, Chicago, 
Rock Island & Pacific vs. St. Lowis-San Francisco. 


Responsibility for scrapping a wrong truck 

side removed 

The Louisville & Nashville billed the Chicago, Rock 
Island & Pacific for $43.20 and 4.8 hours of labor for 
one Bettendorf truck side applied to C. R. I. & P. car 
No. 36302 on October 16, 1924. The repair card 
showed that the truck side had been changed on account 
of being broken. The C. К. I. & P. presented the L. & 
N. with a joint inspection card as per A.R.A. Rules 12 
and 13, dated April 17, 1925, showing that the L. & 
N. had applied a truck which was not standard to the 
car and that it had been removed on April 8, 1925, at 
which time the wrong repairs as shown were corrected. 
The joint inspection certificate together with the L. & N. 
repair card was submitted to the L. & N. under date of 
December 2, 1925, requesting a defect card covering 
these wrong repairs. The L. & N. issued a defect card 
dated January 22, 1926, to cover one wrong truck side. 
The C. R. I. & P. included a charge on the authority 
of L. & N. defect card for labor and material, allowing 
only scrap credit for the wrong truck side, removed. 
The owner contended that wrong repairs had been made 
and that the repairing line should be held responsible for 
both labor and material. The owner also claimed that 
Rule 88 protects the car owner when wrong truck side 
repairs are made. 

The decision of the Arbitration Committee was to the 
effect that “The Chicago, Rock Island & Pacific was 
justified in scrapping the wrong truck side. Therefore, 
the contention of the Louisville & Nashville is not sus- 
tained.” —Case No. 1548, Chicago, Rock Island & Pa- 
cific vs. Louisville & Nashville. 


Application of non-A.R.A. standard axles with 
wheel seats in excess of standard dimensions 


The Missouri Pacific billed the Southwestern Re- 
fining Company for $27, covering change of wheels un- 
der the Southwestern’s car No. 206, on account of the 
wheels being slid flat. A charge was also made for new 
wheels on a 40,000 Ib. axle with wheel seats on R. & L. 
2,5 5/16 in. and R. & L. 1, 5 3/16 in., respectively. 
The repairing line replaced 585-Ib. wheels with 650-Ib. 
wheels on a 40,000-Ib. capacity axle. The owner con- 
tended that the proper weight wheels should be mounted 
to the proper size axle, namely, 585-1Ь. wheels to a 
40,000-Ib. axle, 650-Ib. wheels to 60,000-Ib. axle, etc., 
and also that the fact that a heavier wheel was applied 
should not nullify Interpretation No. 5 to Rule 98. 

The Committee did not sustain the contention of the 
Southwestern Refining Company, stating that “The bill- 
ing repair cards of the Missouri Pacific show non- 
A.R.A. standard axles removed and non-A.R.A. stand- 
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ard axles applied. Interpretation No. 5 to Rule 98 
(1926 Code) does not apply.”—Case No. 1549, South- 
western Refining Company vs. Missouri Pacific. 


Renewal of bent parts which could have 
been straightened 


On February 1, 1925, the Chicago & Eastern Illinois 
made repairs to St. Louis-San Francisco car No. 121,- 
858, removing a bent coupler yoke and applying a new 
one. A charge was rendered for a new yoke, less 
scrap credit for the yoke removed. The C. & E. I. 
repair card showed that the yoke removed could have 
been repaired. Therefore, the owner contended that 
the charge should not have exceeded the cost of 
ошаш the yoke removed as per Item 441, Rule 
107. 


The Arbitration Committee, in its decision, stated that 
“Bent parts should, as far as practicable, be repaired, 
thereby avoiding a charge against the car owner for 
renewal. However, straightening and replacing forg- 
ings, instead of renewal, must be subject to the judg- 
ment of the repairing line, with due consideration to 
conditions and prompt return of the car to service. The 
contention of the St. Louis-San Francisco is not sus- 
tained."— Case No. 1551, Chicago & Eastern Illinois vs. 
St. Louis-San Francisco. 


Responsibility for owner's defects associated with 
additional damage by fire 


On February 6, 1926, the Chicago Junction Railway 
made repairs to Missouri Pacific car No. 6570. The 
A end and also the side sheathing on the left and right 
side of the car were broken out by shifting of the load. 
During repairs the car was set on fire by the acetylene 
torch. In the division of the responsibility for repairs, 
the repairing line classified all damage to the car by 
fire as "No Bill," and the defects which previously ex- 
isted and were not caused by the fire, were classified as 
the owner's defects under Rule 41. Parts that were 
damaged on account of the shifting of the load were also 
classified as Rule 32 defects. The Missouri Pacific con- 
tended that owing to the nature of the damage, it 
would be impossible to differentiate between the owner's 
and handling line's responsibility. 

The Arbitration Committee in its decision stated that 
“In view of the statement of the Chicago Junction Rail- 
way as to the determination of responsibility for re- 
pairs on account of owner's defects, per Rule 41, their 
bill is sustained."—Case No. 1552, Missouri Pacific vs. 
Chicago Junction Railway. 


Practical cover for an out 


door machine 
By Jos. C. Coyle 


15-ton air press located outdoors is used for shaping 
A new steel and reshaping all sizes and shapes of old 
steel car parts. However, during the winter months 
much time has been lost from snow penetrating the 
interior parts of the machine and freezing them up. 

As it was impracticable to house the machine in the 
usual manner, on account of the unusual size and length 
of some of the material to be handled, it was necessary 
to build a cover over the machine. The framework for 
the roof was bolted across the top of the heavy frame of 
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the machine and firmly secured by angle-braces also bolt- 
ed to the machine frame. The roof, which was laid on 


this framework, protects the machine from rain and snow 


A roof, supported by the press itself, protects it from the 
worst effects of snow and ice 


and at the same time allows perfect freedom for inserting 
any size or length of material beneath the press. 


Device for watering power 
grindstone 


'T HE device for supplying water to a large power 
grindstone shown in the illustration has proved 
its worth many times to the employees who used to 
be always looking for a bucket to carry water in for 


A simple yet effective arrangement for supplying water to 
a large grindstone 


grinding purposes. A steel hoop made to fit the bucket 
and supported by two long sections of l-in. by Lin. 
steel, is riveted to the frame of the grindstone. As the 
bucket may be readily removed from the hoop, it 15 
used to carry the water as well as to supply it to the 
stone through a small pet cock soldered in the bottom. 
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Diner 5138 is the first car to be completely equipped with electrical refrigeration 


Ice boxes being eliminated on Mil- 
waukee diners 


Twelve cars now in service with partial or complete electro- 
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mechanical refrigeration installed 


Marshall 


Train lighting maintainer, Chicago, Milwaukee, St. Paul & Pacific, Milwaukee, Wis. 


OME time ago, the Chicago, Milwaukee, St. Paul 

& Pacific started developing a type of refrigerator 

/ in which it was hoped certain unsatisfactory oper- 
ating features of dining car refrigerators could be elim- 
inated. It was decided first to attempt mechanical re- 
frigeration in the main meat refrigerator located in the 
kitchen of the car. 


the shelves, cold and warm air ducts were installed, 
these air ducts extending from the front to the back of 
the box and from the insulated baffle plates below the 
cooling unit to the bottom of the box. 


Features of refrigerator box 
One of the drawings shows the refrigerator construc- 


Refrigerator for bottle 
goods and humidor 


Refrigerator for fruits 
and vegefables 


Plan of kitchen end of dining car showing boxes now cooled by electrical refrigeration 


kitchen temperature, it was found necessary to increase 
the insulation and provide better fitting doors to this 
refrigerator. A minimum of three inches of corkboard 
was used for insulation and an even greater thickness 
wherever it was possible. This cork-board was sealed 
with a non-odorant cement. 

The cooling unit was located in the top of the refrig- 
trator, this being done to control more easily the 
temperature in all the shelves. In order to eliminate 
the possibility of stoppage of air circulation through 


tion in which the method of air circulation has been 
changed to meet better the requirements on dining cars. 
Three air ducts have been provided in this refrigerator 
extending from the bottom of the insulated baffle plates 
to the bottom of the refrigerator. One air duct is lo- 
cated in the center and the other two on the sides of the 
box. The air passing through the fin coil is cooled and 
carried downward through the center air duct to the 
bottom of the box. About six inches from the bottom 
of the center or cold air duct is a perforated plate. The 
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shelf over the screen type as is ordinarily used 
in ice box construction is that with the described 


Compressor and condenser compartment with 
service doors removed 


size of perforations in this plate regulate the 
amount of back pressure in this cold air duct. 
By this construction, the proper distribution of 
air is obtained from the cold air duct to the 
several compartments. 

Each shelf compartment in the box is equipped with 
solid sheet metal shelves. The advantages of the solid 


Compartment with service doors in place 


method of air circulation, the shelves can be completely 
covered with food without hindering proper circulation. 
The side walls of the shelves are solid up to within a 
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across the condensing coils. On the more recent in- 
stallations, the compressor unit compartments have been 
located under the car with the condensing coils isolated 
in a separate compartment and open to the outside air. 
In this manner the coils are kept at a lower temperature 
and the compressor can be operated at lower pressure. 
By this arrangement the operating time of the com- 


Counter refrigerator in the kitchen where fish is kept 


pressor was decreased. A '4-hp. air-cooled compressor 
unit was used to take care of the single box installations. 
There are seven dining cars now so equipped and all 
work satisfactorily. These cars have different types of 
axle generators of from three to four kw. capacity and 
are equipped with two sets of 300-a.h. lead batteries 
connected in parallel. 


Complete mechanical refrigeration 


During September, 1927, we turned out the first 
dining car completely equipped with electro-mechan- 
ically operated refrigeration. The main kitchen re- 
frigerator is the same as previously described, the cool- 
ing unit being a fin coil located in the top of the re- 
frigerator. In fact, there are no brine tanks used in 
any of the refrigerators or chill boxes in this installa- 
tion. 

The counter fish box located in the kitchen is in- 
sulated with three inches or more of corck-board and 
is equipped with side doors. The fish are kept in metal 
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containers or drawers so located as not to allow any air 
circulation over the fish. This was done to prevent the 
fish from losing their moisture. The cold air from the 
cooling fins passes on two sides of these fish drawers 
and then up through the shelves used for other sea 
foods. It has been found that in this manner fish can 
be kept without ice for from 8 to 10 days. The unit 
is so adjusted as to keep the fish drawers at about 33 
deg. F. 

Fig. 1 shows the construction of the main kitchen 
refrigerator. The cooling units in the two kitchen re- 
frigerators are taken care of by опе of the two 14-һр. 
air-cooled compressor units located under the car. 


Bottle goods locker with four ice cube trays in cooling unit 


The pantry refrigerator, ice cube storage bin and ice 
cream cabinet are built in the counter. These are all 
equipped with side doors. The milk and butter chill 
box has its cooling unit in the corner of the counter as 
shown in the general floor plan. This fin coil or cooling 
unit takes care of the cooling of the milk and butter 
compartment, and also the ice cube storage bin and is 
separated from the two compartments by insulated 
baffle plates extending from 217-in. above the floor to 
within 3-in. of the top. The 6-in. of insulation on the 
kitchen end of the counter is necessary on account of 


276 RAILWAY MECHANICAL ENGINEER 


this end of the counter being next to the hot steam 
table. 

The ice cube bin is a metal container sloping down 
at the back for drainage, the door of which hinges at 
the bottom. Adjacent to the ice cube bin is the ice 
cream cabinet which is insulated with from four to six 
inches of cork-board. The cooling unit is a coil in which 
the metal container has been placed for holding brick 
ice cream. The temperature of the milk and butter 
compartment is held at from 40 to 42 deg. F., the ice 
cube bin at about 34 deg. F., and the ice cream cabinet 
at about 3 deg. F. above zero. 

The two chill lockers located in the main body of the 
car as shown in Fig. 2 take care of the bottle goods, 
fruit and vegetables. The cooling unit in each of these 
two lockers is equipped with ice cube trays capable of 
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Compressor units are mounted beneath car 

It has been found that the proper location of the 
compressor units and condensing coils is vital to the 
successful operation of the system. As shown in Fig. 3, 
the condensing coils have been removed from the com- 
pressor frames and located in a compartment by them- 
selves at the forward end of the unit compartment. 
As this car is always operated in the same relative di- 
rection with respect to the location of the compressor 
unit, the condensing coils get the full benefit of the air 
circulation due to the speed of the train. The sides and 
bottom of this compartment are fitted with heavy mesh 
screen to allow plenty of air circulation around the 
coils. These coils are placed in a “V” shape and a 
12-in. fan is mounted on the end of the compartment to 
furnish forced ventilation while the car is not in motion. 


Entire interior White Enameled. No.22 gage 
Metal used throughout. Floors Copper covered. 
я All Compartments to have suitable drains. 
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Details of mechanical fish box refrigerator 


manufacturing 96 ice cubes at one freezing, thus giving 
a capacity for the car of 192 ice cubes per freezing 
cycle. Under normal operating conditions, three freez- 
ing cycles every 24 hr. is sufficient to take care of the 
needs of the car. In the bottle goods locker, the ice 
making unit is located above the insulated baffle plate. 
Metal frames equipped with properly spaced rods carry 
the bottle goods. In the fruit and vegetable locker, as 
in the bottle goods locker, the ice making unit is placed 
above the baffle plate. The air circulation is carried out 
the same as in the main refrigerator in the kitchen. 
The temperature of these two lockers is held at about 
45 deg. F. 

Wherever possible the fronts of all the refrigerators 
in the car are made hollow and filled with cork-board 
to cut down heat leakage and all of the doors are fitted 
with compression strips to make the refrigerators as 
near air tight as possible. All of the cooling units in 
the refrigerators in the pantry and the main body of the 
car are taken care of by the other IZ-hp. air-cooled 
compressor unit located under the car. 


This fan is so connected that it cuts in or out with 
either compressor unit. 

The two compressor units are located in a compart- 
ment adjacent to that holding the condensing coils. 
The front of this compartment is so constructed that 
it can be easily removed.  Perforated service doors 
have been constructed in this front to allow easy in- 
spection and access for adjusting the apparatus. The 
compressor unit operating the refrigerators in the pan- 
try and main body of the car is equipped with an auto- 
matic regulating valve. This is done to obtain the vari- 
ation in operating temperatures between the ice cream 
cabinet and the other refrigerators connected to it. 


Electrical control and operation 


The 214-hp. motors driving the two compressor units 
are connected directly to the storage battery through 
separate circuits. These two circuits are equipped with 
knife switches and fuse blocks in the switch locker in- 
side the car. Each motor has a service switch in the 
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unit compartment under the car. A pilot light con- Two 3-ft. lengths, perforated with holes every 6-in., 
nected across each motor circuit between the fuse support the roller. These pieces pass through slots in 
block and the automatic switch is located on the front Ње top of the legs and the end braces, thus making it 
of the main kitchen refrigerator. These pilot lights possible to adjust the rollers to any desired height. 

burn continually except when the circuits are opened 
by the switches or blown fuses. The automatic 
switch connected in each motor circuit is operated by 


a pressure bellows connection in the suction line of the 1 1 
compressor and is indirectly operated by the tempera- B - & кыо саг 
ture in the refrigerators. 
This dining car is equipped with a 5-kw. Safety axle каз ng MARIE 
generator and a 600-a.h. Iron Clad Exide battery. The HERE appeared in the March, 1928 issue of the 
refrigerating apparatus is standard Frigidaire equip- Railway Mechanical Engineer, page 142, a descrip- 


ment. This car has now been in service for slightly tion of a passenger car washing machine which was in- 


over four months and so far has needed only a few stalled by the Baltimore & Ohio at its Tenth street 
minor adjustments. From tests taken on this com- 


pletely refrigerated car and the other dining cars which 
are equipped with the single mechanically-refrigerated 
boxes, it was found that the running time of the com- 
pressors is about 40 per cent. This running time in- 
creases during the warm weather to about 65 per cent 
and decreases to about 20 per cent during cold weather. 
So far the operation indicates a considerable saving in 
food, and the elimination of ice. 


Material support for a drilling 


machine 
By Jos. C. Coyle 


ONG heavy pieces of material are awkward to handle 

on a drilling machine. The roller feeder shown in 
the illustration, which is of light construction, enables the 
operator to move such pieces with comparative ease. 
The frame is made of %-in. by 1%4-in. steel. Two 
sections, 5 ft. in length, are bent in a triangular shape coach yard, Pittsburgh, Pa., in the fall of 1927. As 
to form the legs of the frame. Two 2-ft. lengths of the was stated in the article, the machine was originally 
same material, riveted at each end to the legs, form constructed and patented by the Pittsburgh Street Rail- 


Rear view with the sprays in action 


The rotating brushes perform the final cleaning operation 


Ane | ways Company for washing street cars, and was later 


| à adapted by the Baltimore & Ohio to meet steam rail- 
A portable, adjustable material support for a drilling road requirements. 
machine The Baltimore & Ohio has been continuing its ex- 


| Р ; perimental work toward developing a completely satis- 
lengthwise braces while two other pieces of material, factory machine for washing passenger coaches and 
14-in. in length, also riveted to the legs, brace the ends. has installed a second machine at its Camden passenger 
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coach yard, Baltimore, Md. This machine which is 
shown in the three illustrations, is a considerable im- 
provement over the Pittsburgh installation. In addition 
to the three rotating brushes, the installation of which 
is practically the same as on the Pittsburgh machine, a 


The cars pass first through the vertical scrubbers, shown in 
the foreground, and thence to the rotating brushes 


vertical scrubber has been added which assists ma- 
terially in the removal of grease and heavy, caked dirt. 

This vertical scrubber consists of a series of nine 
brushes that move vertically up and down against the 
side of the car. The train of cars is moved through 
the vertical scrubbers first and thence through the ro- 
tating brushes. 

As each car enters the machine it is sprayed with а 
weak solution of oxalic acid which is reclaimed and 
used over again. The vertical scrubber then cleans the 
sides of the car, after which it is sprayed with water, 
passed through the rotating brushes and finally rinsed 
with a water spray. 

This installation at Baltimore has been made for 
experimental purposes and as soon as the development 
work has been completed, will be located in the coach 
yard so that incoming trains can be passed through the 
washing machine and routed direct to the passenger sta- 
tion for loading. Б Soe 


E 


Power sheer for cutting 


sheet metal 


D URING the recent rebuilding of a series of freight 
cars at the Denver shops of the Union Pacific, it 
was found necessary to cut a considerable amount of 
sheet metal outside of the shop. To speed up the work, 
a motor driven cutting machine was devised. 

A No. 4 air motor, with a mandrel about 4 ft. long, 
was mounted on a steel bench, 6 ft. long and 2% ft. 
wide. At the extreme end of the mandrel, two discs, 
1 in. thick by 4 in. in diameter, were adjusted so that 
the sheets of metal, as they passed between the discs, 
are sheared by the square edges of the discs, one of 
which was secured on the live mandrel, the other on 
an idler. The discs were covered with a guard for 
safety. 

To cut down the speed of the motor so that the 
metal could be properly manipulated by hand as it 
passed through the discs, a small brass plate contain- 
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ing a 1/16-in. orifice, was placed inside a nut and 
swivel union in the air line. 


Two revolving discs are used to cut the sheet metal 


A device for placing gas tanks 


under passenger cars 
By P. McNamara 


General car foreman, Union Pacific, Denver, Col. 


HE illustration shows a handy device for placing 
gas tanks or air reservoirs under passenger cars. 
It consists of two car oilers’ jacks mounted on two 2-in. 


Two journal box jacks are used to raise the tank in position 


oak planks, each of which has a slot in the center on the 
far end so that the end of the arm for raising the tank 
can be lowered flush with the plank, thus allowing the 
tank to roll into place easily. These two jacks and 
arms are placed underneath the car in which position 


the tank may be raised and held in place while being 
fastened to the car. 


Forging furnaces operated with 
powdered coal’ 


This method has reduced maintenance costs and number 
of furnaces required 


By W. Clifford Rehfuss 
Assistant superintendent of blacksmith shop, Baldwin Locomotive Works, Eddystone, Pa. 


the use of powdered coal for power generation 
purposes under boilers, but its use in small in- 
dustrial furnaces offers an opportunity for considerable 
discussion and development. The plant which is used at 
the Baldwin Locomotive Works for the preparation of 


(te use of powa attention has been given to 


Jlag Hole 


the coal, uses the Holbeck system and was installed by 
the Bonnot Company. It has a capacity of ten tons 
per hour. 
A description of the plant 
The raw coal, high volatile bituminous run of mine, 


* Abstract of paper presented beford the Philadelphia Section of the 
American Society of Mechanical Engineers. 


is dropped from cars into a large track hopper from 
which it is conveyed to a roll crusher by a belt con- 
veyor. Here it is reduced in size so that 90 per cent 
will pass through a half inch mesh. From the rolls it 
is elevated in a bucket conveyor or elevator, passed 
through a magnetic separator to remove tramp iron and 
delivered to a screw conveyor feeding into a revolving 
cylindrical dryer of the direct heat type. From the 
dryer it is conveyed to two pulverizers of the Bonnot 
type which are motor driven. Ап air separator, pro- 


Air ^ 


Fig. 2—First trench type powdered coal forge 


vided on each pulverizer, keeps the coal from leaving 
until it reaches a sufficient degree of fineness. For our 
purpose, 85 per cent passes through 200 mesh and the 
remainder through a 100-mesh sieve. The degree of 
fineness is regulated by the velocity of the air going 
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through the separator and the position of the flues. The 
air currents are induced by motor driven fans placed 
above the separators. After leaving the separators, the 
air currents carry the coal to settling cones, from the 
bottom of which it falls into closed storage bins pro- 
vided with vent pipes. 

` The whole equipment is housed in a structure of 
steel and hollow tile especially designed to avoid fire 
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Fig. 3—New style powdered coal forge 


hazards due to the accumulation of coal dust around 
the interior of the structure. 

For distribution, the powdered coal is dropped from 
the storage bins into closed weighing tanks and ejected 
by means of compressed air through three-inch pipes to 
the various substations, seven in number. The sub- 
stations are all alike except in the size of the storage 
bin and the capacity of the fan. 

The substations are located as close to the points of 
maximum consumption as possible. Each consists of a 
storage bin feeding through a variable speed screw 
conveyor into the intake of a large fan. The mixture 
of coal and air, running about one pound of coal to 
50 cu. ft. of air, is circulated through a tapered loop of 
spiral riveted pipe, which carries the coal to the points 
of actual consumption. The return from the loop comes 
back to a settling cone at the substation, thus returning 
all unconsumed coal to the bin. The returning air is 
fed back into the fan along with the make-up air com- 
ing in through an automatic air valve connected to the 
motor control on the screw conveyor used as a feeder. 


Fig. 4—New style powdered coal burner arrangement 


In this way, the mixture of air and coal is automatically 
kept constant in the circulating line, irrespective of how 
many burners are turned on or off. The pressure main- 
tained in the loop is about seven ounces. 
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Early design of powdered coal furnaces 


The circulating loop for carrying the coal is placed 
overhead as nearly in line with the furnaces being serv- 
ed; as possible. The individual feed pipes are made 
short and with no obstructions or pockets, to avoid 
clogging up in case the air velocity is reduced too much 
while throttling the air and coal mixture being fed into 
the furnace. A valve of the butterfly or poppet type 
is cut into the side of the line above each furnace and 
controlled by a hand wheel at the furnace. А later 
improvement involves taking the coal from the top 
of the loop and the use of special stop-cocks, both at 
the point where the feed-pipe leaves the loop and at a 
point near the burner. The top valve is placed in the 
line for emergency purposes should any of the coal 
pipes be broken off. 

Under the old system of operating, a low pressure 
blast line was run paralleling the coal loop to furnish 
additional air necessary for the combustion of the coal. 
The burner was connected through a Y to both the coal 
and blast lines, the blast air being controlled through an 
ordinary blast gate. The furnaces were provided with 
a slag hole in the rear and an enclosed hood over the 
charging door. The only outlets for the products of 
combustion were through the slag hole or under the 
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Fig. 5—Two-door powdered coal furnace 
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charging door, as the hoods only were connected to 
stacks. 

Furnaces of this type, shown in Fig. 1, had been in 
active operation for the last seven or eight years. They 
have several objections. The coal and air came into 
the furnace at such a high velocity that a large pro- 

rtion of the dust, gases and heat was blown past 
the hood and into the shop. Maintenance costs were 
extremely high due to the rapid cutting action of the 
high velocity flame on the brickwork and the fact that 
most of the gases and flame must pass under the door. 
In many cases doors would only last a day or two and 
the furnaces about one week before heavy repairs were 
necessary. The use of water in the doors improved 
their life, but maintenance costs remained exceedingly 
high owing to the higher cost of such doors and crack- 
ing. The heating capacity was not great enough, be- 
cause the heat was frequently blown out of the fur- 
nace by too much blast caused by improper regulation 
on the part of the operator. 

These conditions required serious attention, and about 
the beginning of February, 1927, we started a series 
of experiments with the idea of correcting them. 

Oil has been and is still being used in a number of 
our smith shop furnaces, but we are striving to get rid 
of it as soon as possible, not only because of the higher 
fuel cost, but also because of the quantities of dense 
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black smoke and oil fumes that fill the shop where it 
is used. We have now succeeded in ridding the whole 
of our west smith shop of oil, a building 400 ft. long 
by 300 ft. wide, much to the elation of the men who 
work there. 

For forging work coal is much better, because it fur- 
nishes a softer and more penetrating heat than the oil 
and consequently there is a much less tendency to burn 
the steel. 


The trench type powdered coal forge 


We have been experimenting on the use of powdered 
coal in a small pot forge, and this finally led to a trench 
design which we built as an experiment. This is shown 
in Fig. 2. 

The burner on this furnace had powdered coal, blast 
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Fig. 6—Four-door furnace 


air and compressed air hooked to it so that we could 
make use of all of the variables. When put into opera- 
tion we found that air was being sucked in through the 
first operating door or opening, causing a very noticeable 
improvement in its operation. The heating capacity of 
this forging furnace proved so great and its mainten- 
ance so small in comparison with the others, that we 
decided to build a larger one, shown in Fig. 3, with 
fourteen doors and a burner at each end. A stack was 
added to the center to remove the dust and gases. It 
was with this powdered coal forge that we really de- 
veloped our present form of furnace and system of 
burning powdered coal, because it gave us an oppor- 
tunity to study the nature of the flame produced and 
the combustion conditions. 

The first one demonstrated the necessity of admitting 
additional air near the burner so the new one was built 
with a circular opening 10 in. in diameter at each end, 
to take the burner. When first fired up we found that 
the flame traveled too far without filling the sectional 
area of the furnace despite the fact that it was only 
two feet square. A spraying tip was developed with 
good success, causing the coal and gases to ignite close 
up to the burner and the flame to have a larger sectional 
area. The spreading of the gases in this manner caused a 
great reduction in their velocity, with the result that the 
scouring action on the brickwork was very materially 
reduced, and the heat generated had a very much better 
chance to be absorbed by the furnace walls and the ob- 
jects being heated. А 

While operating this forge type of furnace, we found 
that frequently we could dispense entirely with the 
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blast air furnished by the auxiliary blast line. Then 
we had the blast lines disconnected and went after the 
perfection of our new system. 

With seven ounces of air in the coal loop, assisted 
by a stack, we were well enough equipped to induce 
the additional air necessary for the full combustion of 
the coal. The object of the stack is to keep the pressure 
within the furnace at a low point, near atmospheric, 
and to remove the products of combustion, dust, etc., 
so that they will not enter the shop building. 

After the removal of the blast lines, we perfected a 
tip and burner arrangement which we are now using 
on all of our furnaces. This tip allows the coal to be 
throttled to a fairly low point without dropping onto 
the hearth of the furnace and further gives no trouble 
from clogging or coking. Fig. 4 shows the present 
form of burner arrangement, the bell mouth opening 
being reduced to 8-in. in diameter. 

Furnaces of various styles were constructed to meet 
the conditions of forging requirements and shop ar- 
rangement. 


Type of furnaces now used 


The most common design of furnace in use for both 
steam hammer and drop hammer work is the two-door 
type shown in Fig. 5. The furnace shells are built up 
of steel plates and structural shapes and the walls and 
arches are made up of 9 in. of firebrick throughout. 
All the doors are of cast iron, with a monolithic lining 
developed in the course of our experimental work. 

Fig. 6 is a sketch of the four-door furnace. This 
was developed to secure a straight line arrangement of 
drop hammers, trimming presses and furnaces with 
economy in space and without undue crowding. 

Fig. 7 shows the back to back style, which is really 
two of the two-door style placed back to back, but built 
in a single furnace shell with a central air cooled part- 
ing wall. This was also done to conserve space and at 
the same time to secure a special grouping of steam 
hammers. 

The stacks are made of steel, lined with 4% in. of 
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Fig. 7—Two-door back-to-back furnace 


firebrick, and are generally about 50 ft. high in order to 
clear the top of the building. In most cases, the diam- 
eter inside of the brick lining is three feet, this diam- 
eter being necessary to provide plenty of draught 
through the outside hoods in addition to the interior 
flues, there being two furnaces attached to each 36-in. 
stack. A smaller diameter stack than this is very hard 
to line and keep clean. This was found through ex- 


282 RAILWAY MECHANICAL ENGINEER 


perience as we have several 24-in. lined stacks on in- 
dividual furnaces. Cleanout doors are provided near 
the base of each stack. 


Fig. 8 shows the Ajax type of furnace developed for 
use with two 5-in. Ajax machines. Here a higher 
temperature is necessary, so the furnace was given a T- 
shape to secure a uniform temperature across the 
whole front. It will be noted that the travel of the 
flame is given a free sway throughout the length of the 
furnace in all cases. The object of this is to give the 
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Fig. 8—Powdered coal furnace for 5-in. Ajax forging 
machines 


brickwork a longer life by reducing the erosion effect 
caused by direct impact. 


All flues leading to the stacks are regulated in size 
so that a small amount of flame comes out around the 
doors. This keeps the pressure within the furnace at 
a point slightly above atmospheric pressure and pre- 
vents excessive losses of heat in the stack. The low pres- 
sure within the furnace permits the injector action at 
the burner to bring in sufficient additional air for full 
combustion of the fuel. 


Advantages of new furnace designs 


We have been operating these furnaces long enough 
to find decided advantages in our new system. These 
might be summed up as follows: 


Heating capacity has been materially increased. 


Maintenance costs have been reduced due to longer fur- 
nace life. The average furnace life is now about six months 
and that of the doors about six weeks. 


The temperature of the furnaces is uniformly, about 400 
deg. F. on the average, resulting in a larger production per 
man. In several instances, by actual check-up we were able 
to get double the production from a hammer unit that we 
did with the old style furnaces. 


Hotter forgings lead to a real saving on dies and a more 
perfect drop forging. 


Removal of the danger of getting burned by puffing (the 
shooting of flame without warning through the furnace 
doors). With the old style of furnace accidents due to this 
cause would occur about once a week, and none have oc- 
curred with the new style of furnaces in about 10 months of 
operation. 


The heat is not so great around the furnaces. It is pos- 
sible when. the doors are shut to stand directly in front of 
them without any discomfort. 


Removal of dust and gases from the shop, a decided move 
in favor of the health of the men. 


Vor. 102, No. 5 


Reduction of the number of furnaces to about two-thirds 
of what we had before. 

.Saving in fuel cost due to the removal of the oil, reduc- 
tion in the number of burners in operation, and the increase 
in furnace efficiency. 

Removal of all blast lines and blowers. In the case of the 
West smith shop this meant the removal of six 50 hp. motors 
with their consequent operation and maintenance costs. 

Simplification of the shop and method of furnace operation. 

The resulting improvement in shop conditions simplifies 
the labor question when expansion in forces is necessary. 


A shop-made bushing press 


By H. H. Parker, Jr. 


Shop draftsman, Norfolk & Portsmouth Вей Line, 
Portsmouth, Ohio 


qus are many outlying pornts on large railroads, 
such as small repair shops and enginehouses, that 
are not equipped with a hydraulic or power press. The 
bushing press shown in the drawing can be easily made 
in the shop. It has been used in the shops of the Nor- 
folk & Portsmouth Belt Line for a number of years 
and performs a good job. Since it was placed in serv- 
ice, this road has purchased a hydraulic press, but the 


shop made press is still in use for smaller classes of 
work. І 


It is often necessary in a small shop to renew а rod 
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‘Bushing press used for light and miscellaneous work in the 
shops of the Norfolk & Portsmouth Belt Line 


bushing or press in a crown brass, or perhaps press in 
a main valve bushing of an air compressor. For this 
class of work, the press will give very good service 
and considerable power can be developed if it 15 
equipped with a long handle. 

The material needed to construct the press is as fol- 
lows: one cast iron plate, 25 in. by 25 in., 4 in. thick; a 
28-in. by 36-in. concrete foundation 18-in. deep; one steel 
block bored and chased for a screw; one steel screw 
18 in. long, 3 in. diameter, 3 threads per inch, end 
toggled on; four 2-in. tubes 4 in. long; fourteen 1-in. 
hexagon nuts; two pieces of iron, 4 in. wide, 1 in. thick 
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and 10 ft. long; 8 bolts, 1 in. by 9 in., to be sunk in 
the foundation; six bolts, 1 in. by 7 in., to act as 
braces; one steel or iron rod, 1% in. by 8 ft. long, for 
a handle. 

The press should be located as near to the drill press 
as is possible so as to eliminate unnecessary hauling of 
rods, driving boxes, etc. It does not require much floor 
space or foundation; therefore, it can be placed al- 
most anywhere in or around the shop. 


Machine for cutting rod cup 
grease wafers 


HE illustration shows an air operated machine, de- 

veloped in the Waterville, Me., shops of the Maine 
Central, for cutting hard grease wafers used in locomo- 
tive driving rod grease cups. The development of the 
machine was necessitated when the Maine Central 
changed over to a hard grease the consistency of which 
made it impossible to cut it with a knife. The grease 


2-2 —- ` 
за кук аъ n á AND . 


= EN MÀ ЧА 


A total of 469 grease wafers can be cut in one operation on 
this machine 


would adhere to the knife blade no matter what method 
was used to prevent it. It was found that a thin wire 
under pressure would successfully cut the grease. 

The grease, which is shipped in cake form, is cut to 
convenient sizes for placing in the air-operated forming 
machine which forms it into long rolls 177 in. in diam- 
eter. These rolls pass from the forming machine onto 
a metal table covered with heavy oil to prevent the 
grease from sticking to the metal. The rolls are then 
cut into 28-in. lengths ready for the wafer cutting ma- 
chine. 

The frame of this machine is made of heavy oak tim- 
bers. Over the opening cut in the machine table, are 
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stretched 67 piano wires, on which are laid seven rolls 
of grease. These wires are spaced to cut wafers 36 in. 
in thickness. The grease is pressed through the wires 
by the upper platen on the bottom of which are attached 
seven wood strips which are shaped to conform to the 
diameter of the grease rolls. These strips contain slots 
through which the wires pass when the grease is cut. 
The wood strips are used to prevent adhesion of the 
grease to the platen. The pressure is applied to the 
platen by the use of an 8-in. by 12-in. air brake cylinder. 
A reducing valve is placed in the air line to reduce the 
shop air pressure to 35 Ib. 

The 469 grease wafers, cut in one operation, fall into 
a box located underneath the wires. 


Testing air operated motors 
in the shop 


HE illustration shows a rack for testing pneu- 
matic drills and reamers or portable air operated 
motors of similar design in the shops of the Central 
Railroad of New Jersey at Elizabethport, N. J. The 
rack can be adjusted to take any size of motor used 


Test rack for testing pneumatic drills and reamers 


iu the shop. It consists essentially of a Prony brake, 
a pressure gage, platform scales, and a meter for mea- 
suring the air consumption in cubic feet per minute. To 
test a motor, the spindle is fitted to the Prony brake and 
the hose is attached to a connection on the rack which 
leads to the shop air line. A small platform scale for 
ascertaining the resistance on the Prony brake arm sets 
on the bench. 

The brake horsepower of the motor is calculated from 
the regular formula for the Prony brake; namely, 


2т 1, (W —W,) 
35,0000 


B. hp. — 


in which 
1 = the length of the brake arm 
n — the number of r.p.m. 
W = the load on the scales, in Ib. 
Wo = the weight of the pedestal and brake arm 


All of the known quantities, such as the length of 
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the brake arm and the weight of the arm and pedestal 
on the scale, were determined at the time the rack was 
installed. The formula, in which the known quantities 
have been substituted, is painted in small letters on 
the rack, for the guidance of the operator. 


This rack has proved to be valuable in checking the 
power, not only of new motors, but of motors that have 
undergone repairs. All new motors received at the 
shop are tested on this rack and the results of the test 
are checked against the specifications by which they 
were purchased. Each motor coming out of the tool- 
room after repairs have been made is also tested on this 
rack to make sure that it develops the required power. 


Previous to the installation of this rack, it was a fre- 
quent occurrence to have the men complain that the 
motors they were using did not have sufficient power. 
However, since the installation of this rack, more care 
has been taken by the workmen to see that each motor 
is properly used. 


Testing main reservoirs on the 


C. R. R. of N. J. 


HE rack shown in the two illustrations is located 
outside of the locomotive shop building of the 
Elizabethport, N. J., shops of the Central Railroad of 
New Jersey. Each main reservoir to be tested is marked 


Top: view showing the complete rack ready for operation— 


Bottom: reservoirs undergoing test are placed onto four 
rollers so that they can be easily rotated 


with the number of the locomotive from which it was 
removed and is placed on one end of the rack. Re- 
servoirs about to undergo test are shown on the rack 
in the right foreground of the top illustration. Tested 
reservoirs marked OK for service are rolled to the op- 
posite end of the rack. 


That portion of the rack on which the reservoirs are 
laid, consists of two rails. Each reservoir to be tested 
is rolled from the pile onto four rollers near the middle 
of the rails, as shown in the bottom view. It is then 
connected to a water pump, the connection to which is 
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fitted with Barco joints to permit free rolling of the 
reservoir. 


After the connection to the pump has been com- 
pleted and the pressure pumped up according to re- 
quirements, the inspector gives the reservoir a hammer 
test, after which it is rolled to the opposite end of the 
rack and marked with the test date. This method of 
testing reservoirs has resulted in a saving of 30 per 
cent of the time consumed by the old method. 


Jig for drilling floating bushings 


HE Bangor & Aroostook is numbered among the 
many roads that has applied floating bushings to 
locomotive side and main rods. A number of small holes 
are drilled around the circumference of these bushings 
for the purpose of feeding the grease to the pins. To 
drill these holes in a single spindle drilling machine re- 


Using this jig, 60 holes may be drilled and countersunk in a 
floating bushing in from five to seven minutes 


quires much time. The jig, shown in the illustration, 
was built in the Derby, Me., shops, for the purpose of 
reducing the drilling time to a minimum. 


The jig consists of an ell-shaped base which is 
clamped to the drilling machine table. An angle-shaped 
piece, in which the drill-hole bushings are held by set 
screws, is bolted to the vertical arm of the base. The 
bushing is held in the jig between two centers, one of 
which has 12 notches cut in its circumference. The 
hand-operated latch on the left side of the jig, permits 
the operator to drill two staggered rows of holes. 


The jig is adjustable for any size of bushing. Drill 
bushings have been provided for drilling %4-in. and 
5/16-in. holes. A bushing may be drilled in from three 
to five minutes, depending on the size, and it requires 
about two minutes to countersink the holes. А six- 
spindle multiple drill head is used for this work. 


The Boston & Albany new 15-stall enginchouse at Worcester, Mass. 


Boston & Albany enginehouse 
at Worcester, Mass. 


An annual saving of $21,200 has been effected 
by modern buildings and equipment 


enginehouse at Worcester, Mass., by the Boston 

& Albany, has effected considerable economies by 
the elimination of a 48-year old enginehouse with inade- 
quate shop facilities. The erection of a Fairbanks-Morse 
200-ton coaling station has effected an annual saving of 
$16,000; the installation of new cinder handling equip- 
ment an annual saving of $1,200 and the realinement of 
the working force an annual saving of $4,000, making 
a total annual saving of $21,200. This saving partly 
justified the expenditure of approximately $600,000 for 
the new buildings, equipment and relocation of the 
terminal tracks. 

The enginehouse is located at the south end of the 
yard tracks and has 15 stalls, each having a length of 
112 ft. In addition, six tracks are provided outside the 
building leading from the turntable, which have a 
storage capacity of about nine locomotives. The engine- 
house is of reinforced concrete construction and has an 


/ | “НЕ placing in operation of the new 15-stall 


The 90-ft., three-point bearing, two-motor turntable 


unusual roof design. Experience with ‘concrete roofs 
has shown that the concrete sweats, which not only 
makes it uncomfortable for the workmen on the floor, 
but eventually causes the roof to crack. The trouble 
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has been successfully overcome by first putting in con- 
crete roof slabs, 5 in. thick, on top of which has been 
laid a layer of cork, 2 in. thick. This is covered with 
five layers of tar paper. 

The roof is a modified form of the Monitor type, de- 
signed to provide maximum natural lighting at each pit. 
The effectiveness of the location of the windows can be 


и 
Me | 


One of the pits, looking toward the inner circle 


seen from the illustration showing the interior of the 
enginehouse. All of the windows can be regulated 
from the floor. Another interesting feature is the 
smoke jacks which are made of steel plates. Openings 
have been provided along each side of each jack to 
allow smoke outside the jack to pass through the roof. 
This feature is particularly desirable when a locomotive 
is not properly spotted underneath a jack. Two 200- 
watt adjustable flood lights for each stall are fastened 
to the enginehouse wall. Beneath each light is an out- 
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let for extension pit lights or electric welding machines. 

A pitfall of concrete is built at the end of each pit to 
stop any undesired movement of the locomotive toward 
the outside wall. It is covered with planks sufficiently 
light to permit the wheels to break through, thus stop- 
ping the locomotive. In addition, the wall of the engine- 
house in front of each pit is built separate from the rest 
of the wall. This is to provide a minimum of damage 
in case a locomotive should go through the wall. 

The building is heated by the Sturtevant hot air heat- 
ing system. The capacity of the system provides for 
six complete changes of air per hour. The inside tem- 
perature of the enginehouse can be readily raised to 70 
deg. F., sufficient to thaw snow and ice from the frames 
and running gear when the outside temperature is below 
zero. 

As shown in one of the illustrations, a small cast iron 
work bench, to which is attached a vise, is fastened to 
one of the columns between each two pits. This column 
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also has an electric outlet for extension cords. 
In addition to these benches and vises, a port- X 
able work bench and vise is provided for use 
anywhere in the enginehouse. Each mechanic 
is provided with an all-welded portable tool 
box on which is painted his name. These boxes 
are kept in an orderly row along the wall. 
The use of these boxes has made it possible 
to reduce the size of the tool room required 
and eliminates considerable time going for 
tools. The column at the head of each pit is 
provided with steam and а drop pipes. А 
3-in. water pipe is located between alternate 
pairs of stalls. A 50-ton Whiting drop pit 
table serves two pits. The Nathan boiler test- 
er and filler is used for washout purposes and 
hydrostatic tests. 

A reinforced concrete, two-story office build- 
ing has been erected at the north end of the 
enginehouse. The first floor includes the general fore- 
man’s office, the dispatcher’s office, a wash room, toilet 
facilities and locker room for the enginehouse forces, 
and also the oil house, which is equipped with the Bow- 
ser system of oil distribution. The second floor con- 
tains a wash room, locker room, rest room and sleeping 
room with six single cots for the engine crews. 

A feature of the engine crews’ register room, located 
on the first floor of this building, is the revolving crew 
board. This board is mounted on two pivot bearings 
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secured to the floor and ceiling, respectively. It re- 
volves in a window cut in the partition wall between the 
dispatcher’s office and the register room. The board is 
laid out in the usual manner, spaces being provided for 
regular and extra crews, etc. It can be revolved from 
either side of the partition, which facilitates marking up 
the board on the part of the engine dispatcher’s clerk, 
and it can be readily turned by any one in the register 
room to see that part of the board with which he is con- 
cerned. 


Operation of the engine terminal 


An average of 34 locomotives are dispatched each 
day from the Worcester engine terminal for pass- 
enger and freight trains over the main line east to 
Boston, Mass. and west to Springfield. Power is sup- 
plied for through freight service to Selkirk, N. Y. A 
total of 1,065 locomotives were dispatched during the 
month of December, 1927. These dispatchments were 
divided as follows: Passenger, 447 ; freight, 270; and 
switching, 348. This point is the home terminal for 32 
locomotives. 

Referring to the drawing of the terminal layout, in- 
coming locomotives enter the layout on the single track 
lead from the passenger station. This track leads into 
three tracks, two of which pass under the coaling station 
and the third runs around it directly to the ash pits. 
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Plan of the Boston & Albany engine terminal at Worcester, Mass. 


Each engineman makes his usual inspection at this point 
and turns in his work report at the general foreman's 
office. All tools are removed from the locomotive, 1n- 
spected, placed in condition for service, tagged and 
placed in a tool room provided for that purpose. Each 
engineman is supplied with a tool box on which is 
painted his name and address. This work of storing, 
removing and replacing tools, is in charge of one man 
who also fills the grease cups and lubricators. 

On completion of the engineman's inspection, the lo- 
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comotive is taken by a hostler to the coaling station 
which is located at the north end of the layout. At this 
point the sand box is replenished and the tender filled 
with coal. A small fireproof building, located to the 


south-east of the coal pocket, houses the Beamer steam 
Steam pressure of about 130 Ib. is piped to 


sand dryer. 


the sand dryer from the power plant. Sufficient sand is 
dried in eight hours to supply the terminal for 24 hours. 
Approximately 1,000 cu. yd. of sand are consumed in 
12 months. Storage space has been provided for 8 cu. 
vd. of sand. The sand is supplied from a hopper built 
into the coaling plant. The coaling station is of the 


The enginehouse interior is well lighted 


mechanical type with a capacity of 200 tons, serving two 
tracks. About 180 tons of coal are handled in 24 hours. 

Two electrically operated ash pits, one serving two 
tracks and the other, one track, receive the ashes from 
the locomotives. The pits are of the dry type. The ash 
pit tracks, shown in the drawing, are located over a con- 
crete pit, 8 ft. deep, in which is a narrow-gage track 
on which operate the dump cars. The loaded dump 
cars are pulled up an inclined trestle which extends over 
the cinder car track. At a predetermined point, the 
dump cars are automatically tripped, dumping their con- 
tents into the cinder car. The movement oi the dump 
cars is push-button controlled, which makes it possible 
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to stop the car at any position on the incline. An aver- 
age of one and one-half cars are filled with cinders in 
24 hours. 


Inspection is made in the enginehouse 


After the fires are cleaned, the locomotives are taken 
directly to the enginehouse via the 90-ft., three-point 
bearing turntable, which has a motor at each end. Неге 
the inspector and enginehouse foremen give the loco- 
motive a careful inspection, noting all defects on the lo- 
comotive inspection report. The enginemen's work 
reports which have been made against the locomotive 
during the past 30 days, are carefully examined to de- 
termine what work has been reported but not performed. 
The enginehouse foreman then determines the work to 
be done at that time. 

Running repairs are made at this terminal. An aver- 
age of 35 boiler washes are made every 30 days and in 


Iron vise benches are located between the pits 


addition to work of this nature, the enginehouse forces 
also do considerable welding and boiler patch work. 
This work is done with 44 men on the first trick and 
18 men on each of the second and third tricks, or a 
total force of 80 men. The enginehouse is well 
equipped with both gas and electric welding facilities 
to make repairs to the running gear, frames, boiler or 
tender. А portable electric welder is included in the 
equipment and service outlets for this welder have been 
placed at each stall. In addition to the two drop pit 
tracks, one of the pits is provided with a depressed rail 
on which are placed locomotives requiring spring repairs 
or renewals. In place of chain hoists, a locomotive 
crane truck with a telescopic boom, which extends from 
12 ft. to 16 ft. has been furnished for handling heavy 
parts on and off the locomotives. 


The machine shop 


The machine shop is located at the north end of the 
enginehouse. It houses the tool room and the machin- 
ery for the heating system. This shop is equipped with 
all the machine tools necessary to handle running re- 
pairs, with particular attention paid to rod work. The 
following is a list of the machine tool and shop equip- 
ment: 
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Tool grinder 10 in. by 1% in. 

Pipe threader 4 in. 

Singlehead bolt threader 2 in. 

Punch 1-1/16 in. 
hole in 5$ in. Ruffalo Forge Co. 


Cleveland Armature Works 
Oster Manufacturing Co. 
Putnam Machine Co. 


No. Type _ Capacity. Builder 
1 Crank planer 24 in by 24 in.. Cincinnati Shaper Co. 

К y in. 
1 Engine lathe 36 in. Bradíord Machine Tool Co. 
l Engine lathe 18 in, Monarch Machine Tool Co. 
1 Vertical drill 24 in. Niles-Bement-Pond Co. 
1 Vertical drill No. 425 Colburn Machine Tool Co. 
1 
1 


. Combination punch & 


stock 
Shear Shear $6 in. 
plate 
1 Bushing press 25 ton Chambersburg-Engineer- 
ing Co. 
U. S. Heat & Light Corp. 
Antomatie Transporation 
o. 


1 Portable electric welder 200 amp. 
1 Locomotive crane truck 3,000 Ib. 


The machine shop is equipped with modern 
motor-driven tools 


Each machine tool rests on a concrete foundation 
which is set in the creosoted wood block floor. As the 
machine shop illustration shows, ample room has been 
provided around each machine to eliminate interference 
and allow for the piling of work. Each unit is motor- 
driven and controlled by push buttons. 


The power house 


The power house is a two-story brick and steel struc- 


A corner of the blacksmith shop 


ture with a radial brick stack, 150 ft. high and is lo- 
cated at the rear of the enginehouse, as shown in the 
plan drawing. Coal is received in carloads and dumped 
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into hoppers, then it is elevated into steel coal bunkers 
of 50 tons capacity. From these bunkers it is fed into 
the boilers. ү 

The boiler room contains two Heine cross-drum 
vertical-tube boilers of 300 hp. each. They are fitted 
with high and low water alarms, automatic dampers, 
stokers and with a forced draft blower driven by a 
Terry turbine. The boilers operate at a 135 Ib. pres- 
sure. The feed water is heated by a Reilly feedwater 
heater, measured and supplied to the boilers by two 
Warren boiler feed pumps. The ashes are removed by 
a vacuum type steam ash blower. 

The engine room contains an Ingersoll-Rand duplex 
steam and air compressor, which has a capacity of 823 
cu. ft. of free air per minute. The steam from the com- 
pressor passes into the boiler feedwater heater, which 
brings the temperature of the feed water up to 120 deg. 
F. The compressor is provided with an after-cooler 
which removes the moisture from the air, thus protect- 
ing the pneumatic tools from corrosion. 


Chuck for holding valve rings 
By S. Showell 


d e valve ring chuck, shown in the drawing, was 
designed to hold cut valve rings when truing up the 
outside surface to conform to the true surface of the 
valve bushing. It eliminates the usual practice of fitting 
rings to the bushings by hand. The following is the pro- 
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The retaining ring B centers the vdlve ring A on the face 
plate—the clamp C is "шик sat the retaining ring is 
remove: 


cedure for finishing valve rings on the outside when 
using this chuck. 

The valve ring for a 14-іп. valve bushing with an 
outside diameter of 141/16 in., is cut to fit into the 
retaining ring B. It is then clamped to the surface 
plate by tightening the hex nut C. After the nut C 
has been tightened, the retaining ring В is slipped off 
the valve ring so that the surface can be trued up. Most 
shops generally carry three sizes of these rings in stock ; 
namely, 14 1/16 in., 14 1/8 in., and 14 3/16 in. The 
chuck is provided with three retaining rings which are 
bored to 14 1/32 in., 14 1/16 in. and 14 3/32 in., which 
are used with the respective sizes of valve rings. 
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A question on the locomotive 
inspection rules 


Kansas City, Kan. 
To THE EDITOR: 


The following question came up on the road with 
which I am associated, but after considerable discus- 
sion no satisfactory answer was arrived at. Perhaps 
some of the readers of the Railway Mechanical Engi- 
neer can throw some light on the subject. 

If I take a locomotive out of service on the twenty- 
second day of February, and put it back in service on 
the twenty-second day of March, have I the right to 
claim one month’s extension of time for the lomo- 
motive, since the time out of service is not all in the 
same calendar month? 

J. H. ALEXANDER. 


What can be done about draft 
gears? 


New York, N. Y. 
То THE EDITOR: 


I have been keenly interested in the discussion about 
draft gears that has been going on in the editorial col- 
umns of the Raikeay Mechanical Engineer since last 
November. Frankly, I can not agree with all of the 
suggestions for improving draft gear maintenance that 
have been published since that time. 

What is systematic draft gear maintenance? I know 
of several roads that have devoted a large amount of at- 
tention to trying to get that elusive thing called "system" 
into their draft gear maintenance and have never quite 
succeeded in accomplishing it. 

Inspecting draft gears as you do air brakes, means a 
lot of work for the car man. There is only one way to 
inspect a draft gear properly and that is to drop it. 
Dropping a draft gear means burning off the rivets and 
then applying new ones. This means a lot of work and 
once you mention: work, you automatically bring the 
human equation into the problem. All car department 
officers know full well the kind of inspection that air 
brakes frequently get and the grief they have in getting 
that work done properly. I wonder how many of your 
readers honestly believe that systematic inspection of 
draft gears is going to help materially in the solution of 
the problem? 

Another point: Some draft gear manufacturers 
favor simultaneous closing of the gear with the contact 
of the coupler horn against the striking plate, although 
the A.R.A. recommends Yj-in. clearance. Why can't 
the draft gear take the load? I know of one road 
which is making a serious attempt to secure “‘syste- 
matic" draft gear maintenance and one of the things it 
is doing is to keep a record of all coupler breakages. 


One thing this record shows is that the largest single 
group of coupler failures is through the shank immedi- 
ately back of the horn of the coupler. This is caused 
by the horn hitting the striking plate. It is evident that 
the 14-in. clearance between the horn of the coupler and 
the striking plate when the gear is in closed position is 
not sufficient to allow for wear of the gear. Why not 
make the recommended travel 2% in. instead of 234 in., 
which is present recommended practice, and increase the 
clearance to % in. This would help considerably in re- 
ducing the number of broken couplers and worn or 
cracked striking plates and end sills. The draft gear is 
supposed to be designed to take the load, so why not 
place the load where it belongs. 

I am heartily in accord with any effort to obtain bet- 
ter draft gear maintenance, but I do not see where much 
in the way of systematic maintenance can be accom- 
plished until a lot more is done toward improving the 
design and the installation of the gear itself. 


А READER. 


Should the apprentice "think in 
formulas"? 


Decatur, Irr. 
To THE EDITOR: 

I have read with interest the letter of D. C. Buell of 
the Railway Educational Bureau, published in the 
March issue of the Railway Mechanical Engineer, in 
which he criticizes some views of the writer on me- 
chanical drawing and apprentice training which ap- 
peared in the January issue. I find that Mr. Buell and 
myself are in agreement on many of the fundamental 
premises, the only point of possible disagreement is that 
he seems to find it astonishing that the relative value 
of mechanical drawing in apprentice training courses 
needs any discussion whatsoever. 

On a Class I railway of the middle west where ap- 
prentice training is voluntary with the apprentices them- 
selves—their school work is received in night schools 
conducted by employees and officers of the railway— 
some young men who were graduated or about to grad- 
uate from their various apprenticeships expressed a 
preference for work in the drafting room and were 
given positions as tracers. It was significant that each 
one of these young men was so much of a draftsman 
that he fitted very acceptably into the drafting room 
staff. The only discouraging feature was the fact that 
they all seemed to have almost no knowledge at all of 
any relationship between mechanical drawing and shop 
work, and the further fact that they seemed to know 
and care very little about their various trades. 

In fairness to their instructors and to their foremen, 
it may be said that these boys had.never been in a re- 
ceptive attitude toward their trades and had consciously 
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Set out for careers as draftsmen. 
among the various apprentices of that shop disclosed 
that this condition Was more general than one would 
Suppose and that nearly all of these boys were too anx- 
ious to produce well executed drawings as a tangible 
Proof of their Progress, rather than to show a mastery 
of their craft. 

Not long ago the writer received the following in- 
quiry from an apprentice acquaintance and two or 
three chums who were about as 
apprentice work as he was: "Will you please give us 
the formula for finding the height of spring saddles?” 

е writer worked out a Problem but did not give 
a formula. Later on, the young man visited the writer 


However, inquiries 


was understood but that 
So, the writer, with the aid 
spring saddle and frame, wrote a 


that the description 
they “wanted a formula.” 
of a driving box, 
formula. 

He finally asked the apprentice if he was not think- 
ing in formulas, The young man admitted that this 
was the fact and said that he supposed it was desirable 
enough and quite a general practice among the young 
mechanics to attempt to apply formulas to nearly every 
phase of their work. 

Such occurrences have 
tions of our whole educational Program. I am not at- 


on mechanical drawing in many apprentice training 
schools, and I believe that the subject is worthy of dis- 
cussion. 


—— 


What's the answer to this? 


SOMEWHERE ALONG THE LINE 


To THE EDITOR: 

The following conversation 
and made note 
submitted it for 
foremen’s meeting : 


off since starting in.” 
in, didn’t he, that he couldn’t get to 
work on account of his wife's illness ?" 

"Yes, he phoned in about 10.00 o'clock, but what 
use was that? One man being off out of that depart- 
ment, as you know, upsets the whole output for the 
day. The place cannot be 
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"Well, it's a hard thing to do, I know, but I dont 
He is not responsible for home 


ome one or some agency must now take care 
of Joe's case and I think it was up to Mr. Bell to do his 
part." 

What do you readers think ? OBSERVER. 


_—_—— 


Testing air brakes 


Sorprer Suuurr, Utan 
To THE EDITOR: 


The March, 1928, issue of the Railway Mechanical 
Engineer contains a question by W, A. Burnham rela- 
tive to testing air brakes. According to my understand- 
ing of his question, his trouble is caused b 


FRANK Ковімѕом 


————— 


А suggestion for identifying 
freight car brake levers 


FRANKLIN, Рл. 
To THE EDITOR : i 


en I read, on page 242 in the April issue of the 
Railway Mechanical Engineer, the item entitled “Wrong 
brake levers cause cast-iron wheel failures,” it recalled 
to my mind the trouble we had back in 1 , with wrong 
rake levers when I was superintendent of motive power 


placement. . ; : 
I offer this Suggestion for the consideration of the 
others interested. HAsKELL. 


| 4 


0 БЕШЕНЕ ` 


Expansion boring bars of simplified design 


are features of expansion boring bars recently 
placed on the market by the Larkin Packer Com- 
pany, St. Louis, Mo. These bars are offered as pro- 
duction tools designed to maintain accuracy of bore 
and to compensate for wear on the cutters by a mi- 
crometer adjustment. There are only four main parts: 
an adjusting screw, with .001-іп. graduations; a wedge 
threaded on the adjusting screw which serves to ex- 
pand the cutters; a thrust collar for piloting the ad- 
justing screw, and a removable bushing for retaining 
the expansion units in the body. 
The method of expanding the cutters provides for 
accuracy and rigid construction. Wedge action, with 


S IMPLICITY of design and ease of adjustment 


„с^ тугу 2 


A hardened and ground eccentric locking screw, 
with threads at both ends serving as pilots, employs a 
positive cam movement for clamping each cutter in its 
shp-fitted slot. The cutters are immovable until the 
locking screw is released. To facilitate removal of 
the cutters, the head of the locking screw has an indi- 
cator mark set at zero, located on the point where the 
cam pressure on the cutter is released. Each cutter is 
held independently. Right and left hand threads throw 
the locking movement inwardly against the wedge. 

The body of the boring bar is of forged chrome- 
nickel steel and is heat treated. Cutters are of high 
speed steel and are heat treated and tested to assure 
uniformity of hardness. When worn undersize, be- 


Larkin expansion triple-duty car wheel boring bar 


bearing above and below the center on the angles of the 
cutters, forces the cutters uniformly outward as the 
micrometer screw is turned. The hardened wedge, 
which is prevented from rotating by keyways, is thread- 
ed on the adjusting screw and travels forward or back- 
ward as the screw is turned. This adjusting screw ro- 
tates but does not travel. Thrust at the bottom is taken 
by a hardened and ground thrust collar, which serves as 
a centering unit for the conical point of the adjusting 
screw, and also to support the adjusting screw on dead 
center. The wedge is arranged to support the thrust 
of the cutters and eliminate side play under strain. 
The expansion unit is accurately fitted in place from 
the front of the bar and retained with a removable 
bushing, which provides access to the adjusting parts 
for purpose of replacement without damaging the bar. 


yond range of expansion in one bar, the cutters can 
be used in smaller diameter bars of the same slot di- 
mensions. 

Ten stock styles and 16 stock sizes of the tool for 
various boring operations, are available. Bars for bor- 
ing car wheels, locomotive driving boxes, driving rods, 
rod brasses, rocker boxes and brasses, etc., can also be 
furnished, as well as bars for special requirements. 


ALLov Stee. Castincs.—The Birdsboro Steel Foundry & 
Machine Company, Birdsboro, Pa., has issued a pictorial folder, 
titled “Birdsboro-26,” illustrating industrial uses of its new high 
strength ‘cast steel, together with interesting test figures. This 
bulletin is of special interest to steel plant, railroad and other 
executives who wish to acquaint themselves with a steel of 
greater physical properties. 
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Thompson cutter and reamer holder 


Ohio, has recently developed a new cutter and 

reamer holder for use with the Thompson 12-in. 
by 36-in. universal grinding machine which is now in- 
cluded with all universal equipments for that size ma- 
chine. The development of this new tool equipment 
was actuated to meet the demands for an attachment to 
handle the various reamers and cutters used in the av- 
erage railroad shop. 

This cutter holder has a capacity for milling cutters 
up to 12 in. diameter, either straight or spiral, and can 
be swive'"^d either through a vertical or horizontal 
plane. The holder is used with a cup wheel so that 
straight angle clearance may be obtained on the cutter 
teeth. A tail stock is used when reamers are to be 
ground on centers. It has a capacity for reamers from 
L4 in. to 12 in. diam. and 36 in. long. The tail stock 
is so designed as to permit the free passage of the cup 
wheel without interference on the small reamers. It 
has a sliding quick action movement to the center and a 
quick action clamp for locking it in position. The head- 
stock is fitted with the new standard taper hole recently 
adopted by the milling machine manufacturers and can 
be bushed down to any size taper or straight hole with 
collets to fit the various shanks on reamers or arbors. 


, | ‘HE Thompson Grinder Company, Springfield. 


A gravity feed 


ston-Salem Southbound have been equipped with 
gravity feed flange oilers patented by J. C. Bur- 
ford, mechanical supervisor, located at Winston-Salem, 
N.C. The device consists of three parts, the oil reser- 


T WO Mikado type locomotives owned by the Win- 


The plunger of the gravity feed flange oiler may be 
quickly replaced 


voir, the needle for regulating the flow of oil and the 
plunger which feeds the oil to the tire flange. 

The oil reservoir is located on the running board. A 
pipe leads from the reservoir to the regulating valve 
whicb contains an adjustable needle valve which, after 
being set, is held in position by a set screw. The oil 
flows down to a plunger made of ordinary iron ¥ in. in 
diameter, in which is milled a small groove into which 
the oil flows down to the flange. After the adjusting 


Both headstock and tailstock are used for reamers ground 
on centers; the headstock only is used for milling cutters 


tire flange oiler 


has been properly set it need not be disturbed as a cut- 
off valve is located between the supply tank and the 
valve. The engineman opens this valve at the beginning 
of his run and closes it again at the end of the run. 
The oiler is placed just above the horizontal center 
line of the wheel a little forward or back of the wheel 
at an angle of about 15 deg. to the wheel tread. Close 
observations have shown that the plunger follows the 
flange contour regardless of track irregularities, thereby 
allowing no excess oil to spread over the tread which 
would cause the wheels to slip. It is stated that the cost 
for oil averages about 20 cents per 1,000 engine mile. 


Large wheel truck for oxy- 


acetylene equipment 


HE Oxweld Acetylene Company, 30 East Forty- 

second street, New York, has placed on the mar- 
ket a two-wheel truck, the feature of which is the in- 
crease in the wheel size in order to make the truck 
easier to handle. 

The illustration shows the truck equipped with 24-in. 
steel wheels, having 3-in. by 3-in. grooved tires and 
a cast iron hub. The hub is bored to fit the cold- 
rolled steel axle, and a grease cup is provided. Lubri- 
cation is of particular importance in overland pipe line 
work where the truck may be hauled long distances at 
a fairly high speed behind a motor truck. 

The handle is continuous and the upper portion is 
bent back about 8 in. so that the truck can be easily 
handled by an operator of small stature. The tool box 
is larger and is provided with a cover and a holder for 
extra blowpipe tips. 
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Where 24-in. wheels are not required, 14-in. wheels 
may be used instead, merely by changing the position 
of the axle to the lower set of holes which are already 


Oxy-acetylene truck with 24 in. wheels 

The same frame and axle can 
No grease cups are 
necessary with the smaller wheels used on these oxy- 
acetylene trucks. 


drilled in the frame. 
be used with either size wheels. 


Two additional sizes of universal 
iron workers 


HE Buffalo Forge Company, Buffalo, N. Y., has 

placed on the market two all-steel universal Nos. 
2V and 34 combination punches, slitting shears and bar 
cutters to meet the need of shops requiring machines 
larger than Nos. U, % and 1% previously described in 
these pages, and yet do not require the high punch 
throats of the large No. 25 U. D. series. 

One eccentric runs all three tools—the punch, shear 

and bar cutter—in succession, that is, all three tools are 
actuated during the course of one revolution of the ec- 
centric but not at the same instant. This prevents 
overloading the machine and yet permits using the three 
separately controlled parts of the machine at the same 
time, 
Interchangeable high and low die blocks on the punch 
end handle beams, channels, girders, Bethlehem beams 
and H-sections, although not in so great a range of 
sizes as the large U. D. machines. As the stripper 
swings out of the way when changing tools, retooling 15 
simplified considerably. 

The shear blades are exceptionally long and are re- 


versible. ] | d 
machines. Angles can be cut on a miter without in- 
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The bar cutter is the same as on other U. D. 


The Buffalo No. 214 universal iron worker 


clining the stock. А triple punching attachment can be 
furnished if desired. 


Portable hand saw will cut 


at an angle 


N addition to vertical sawing, the Type B portable 
electric hand saw manufactured by the Wodack 
Electric Tool Corporation, 4629 West Huron street, 
Chicago, provides for bevel sawing at any angle up 


Two views of the Type B Wodack portable electric 


hand saw 


to 60 deg. This is accomplished by a tilting saw base 
which can be set and locked at any angle within this 
range by a slide and lock nut. 

Another new feature of this saw is a width gage 
for vertical sawing, which can be set for any width 
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from 3 in. to 6 in. With this gage, various widths of 
strips can be sawed without the necessity of marking 
and with greater accuracy and uniformity. 

The saw is equipped with a General Electric universal 
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motor of special design which operates on both a.c. 
and d.c. current and is furnished for 110 volts, 220 
volts or 250 volts. Each saw is furnished complete 
with one 11-їп. and one 9-in blade ready for use. 


Self-opening cotter key and pin 


which has recently been patented and placed on 

the market by the American Railway Products 
Company, Inc., 74 Washington Street, South Norwalk, 
Conn., is designed to eliminate the troubles often experi- 
enced in applying the conventional type of cotter pin. 
The principle of the design is the formation in the end 
of the cotter pin of a vee piece by drilling two outlets 
which converge into the single hole on the key entrance 
side of the pin. This opens the cotter key when driven 
home. 

When the end of the cotter key makes contact with 
the vee piece in the pin, the cotter key is opened and 
follows the diverging cotters as it is driven home. 
The cotter key “digs in deep” wherever it is placed and 
holds tight. This design of cotter key and pin elimi- 
nates the necessity of using a chisel to open the key 
which often leads to a fracture causing it to break. The 
cotter key is easily applied in out of the way places. 
A snug fit is obtained when installed, thereby overcom- 


T self-opening, self-retaining cotter key and pin 


ing rattle and vibration. It can be applied to present 
equipment or new equipment for all types of pins and 
cotters. Any standard cotter key can be used although 


A self-opening, self-retaining pin and cotter key applied to 
a brake lever connection 


the self-centering type in which the split ends of the 
key are tapered outward is recommended. 


Oxygen blowpipe designed to prevent backfire 


A CUTTING blowpipe, designated as Type C-14, 


which will not backfire even under the most 

severe operating conditions, has been added to 
the line of the Oxweld Acetylene Company, 30 East 
Forty-second street, New York. This blowpipe uses 
the same nozzles as the Oxweld Type C-2, which it re- 
sembles, although several improvements in design have 
been made. The three gas tubes are straight, having 
no bends either outside or inside the handle. The cut- 


The Oxweld Type C-14 cutting blowpipe 


ting valve is of the same design as is now used on all 
hand cutting blowpipes made by the same manufacturer. 

Some time ago the small needle valve bodies used 
for acetylene on the cutting blowpipes, were improved 
by making them pressure forgings. In addition to these, 
both the head and the rear body of the Type C-14 are 
also pressure forgings, instead of castings, giving a 
much better appearance, increased durability and less- 
ened weight. 


Interchangeable nozzles are provided so that the 


blowpipe may be used with either medium or low pres- 
sure acetylene. Obviously the medium pressure nozzle 
cannot be used with low pressure acetylene, but the low 
pressure nozzle can be used with a medium pressure 
acetylene supply if low pressure is maintained in the hose 
and blowpipe. To accomplish this, the regulator should 
be adjusted to give a flame showing an excess acetylene 
cone not more than one inch long when the acetylene 
valve on the blowpipe is wide open. The acetylene 


valve should then be adjusted to obtain the neutral 
flame. 


Pneumatic ball bearing coach 
lifts 

"I HE illustration shows two air operated ball bearing 

| mechanical coach lifts, manufactured by the Joyce- 
Cridland Company, Dayton, Ohio, which can be oper- 
ated, set in place and controlled by one man. These 
jacks are equipped with automatic stops on the up 
limit and also on the down limit. Should the air leak 
out, or should there be a complete air failure on the 
coach track, these jacks will hold their load in any posi- 
tion at any point in ascent or descent where this con- 
dition occurs. 

„The jacks are operative on from 60 Ib. of air or 
higher. They will do their work on as low as 50 Ib. of 
air, but the up movement is slower. A standard V- 
type Ingersoll-Rand motor is used which may be de- 
tached for repair and inspection without completely 
dismantling the unit. In emergency work the jacks 
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may be coupled to the train line and the locomotives 
supply the air to the motors. The jacks are equipped 
with the Alemite lubrication system. 


Two Joyce-Cridland pneumatic jacks lifting a 
steel passenger coach 


The jacks are now available for lifting freight cars 
and in 75-ton and 100-ton sizes for locomotive repair 
work and other heavy duty service. 


. A An air operated horn 
for railway service 


WARNING signal device for use on rail motor 
cars and electric and steam locomotives, has re- 
cently been placed on the market by the Westing- 


The Westinghouse pneuphonic horn for use on rail motor 
cars and locomotives 
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house Air Brake Company, Wilmerding, Pa. This 
horn has a harmonious tone combination which is easily 
distinguished from other right of way noises. It uses 
little air, requires no special reducing valve, operates 
successfully over a wide range of pressures and is of 
sturdy and durable design. 

The diaphragm or vibrating unit, enclosed in a cast 
base, is a substantial phosphor bronze disc uniquely bal- 
anced by a small weight. The bell of the horn is highly 
burnished, heavy gage instrument brass. The horn is 
available in various types and sizes to obtain different 
tonal qualities, and in combinations for producing a 
pleasing chime effect when desired. It is designated as 
the Pneuphonic horn. 


Removable glazing strips 


for coach windows 


HE О. M. Edwards Company, Inc, Syracuse, 
N. Y., has recently completed the development of 
metal car window sash with removable glazing strips. 
When brass window sash first made its appearance some 
years ago, there was no provision for quickly reglazing 


Removable — — m ч» 


Glazing Strip oat | 


КетоуаЫе— = 


Glazing Strip 8 


The Edwards removable glazing strips make it possible to 
replace a window pane with the sash in place 


the sash in case of glass breakage. With this new fes- 
ture a sash may be reglazed in as short a time as two 
and one-half minutes without removing it from the 
opening. Brass glazing strips are set in slots in the sash 
on the outside of the glass, which sets in a rubber strip 
of channel section. To replace the glass the brass strips 
are removed from the two side stiles and then from top 
rail, and the new glass placed in the opening. The 
strips are then reinstated in their grooves in the reverse 
order and the sash is ready for operation. No screws 
are used to hold the strips in place. 


ELESCOOPERATION.—This is the title of an interesting 16-page 
brochure being distributed by the Superheater Company, 17 
East 42nd street, New York, outlining the organization and 
engineering service of the company. It briefly describes the 
Elesco stationary power plant superheater and the progress in 
Elesco served power plants. A chart shows the expected or 
realized performance of these superheaters at the Hell Gate 
and East River stations of the United Electric Light & Power 
Company and the New York Edison Company, where steadily 
increasing capacities are demanded from single boiler units. 
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An interchangeable locomotive sand trap 


pressure, the walls of a sand trap quickly wear 
out. W. Н. Buckingham, Lock Box 632, May- 
field, Pa., has patented and has had in service for a 
period of three years an interchangeable reversible sand 


() ves to the cutting quality of sand under 


A drawing of the sand trap 


trap for which it is claimed that the life is twice as 
long as others now in use. At each end of the diagonal 
passage through the sand trap is a 174-in. plug. When 
the sander is applied to the locomotive, the jet nozzle 
enters the trap through the lower plug. In time, the 


walls in the upper end of the diagonal passage are 
worn thin by the action of the sand. When this oc- 
curs the sand trap is turned end for end, thus caus- 
ing the thick walls to receive the abrasive action of the 
sand. The sanders are also interchangeable in that 


The sand trap is reversible and can be used on 
either side of the locomotive 


they can be used in any position on either side of the 
locomotive. Я 

Bolts, gaskets, nuts, adjustable parts, etc., have been 
eliminated, thus leaving no complicated parts to get 
out of order. The removable plug at the bottom con- 
tains the air jet which makes it convenient when nozzle 
repairs are required. Two 1Jj-in. plugs, one on each 
side of the sand trap, are used when it is necessary 
to clean out the trap. This feature eliminates removing 
the sand trap for cleaning. 


A flexible bolt designed for many uses 


type of wire rope which makes possible the at- 
tachment of fittings by the processing method that 
makes the fitting an integral part of the rope, the Ameri- 
can Cable Company, 215 N. Michigan avenue, Chicago, 


| 


Tw the development of the preformed 


) 


How the flexible bolt hoids a pipe in position 


has recently perfected the Tru-Lay-Tru-Loc flexible 
bolt, shown in the illustration. 

These bolts may be used in many places in and around 
the shop or in any place where rigid U-bolts are im- 
practicable. They can be used as auxiliary hangers for 
power shafts, suspension brackets for overhead steam or 


water piping, shackle bolts for temporarv wall hoxes, 
tanks, etc., for scaffolding and tackle cn various parts 
of machinery and in other places where semi-flexible 
connections are necessary. 

Preforming the wires and strands to the exact helical 
shape they must assume in the completed rope, results 
in a cable that does not require seiziug but may be 
cut like a rod. This type of rope permits close fitting 
attachments to be slipped over the unseized ends of the 
rope and to be processed cold so that the steel of the 
fitting flows into the interstices of the rope and thus be- 
comes practically an integral part of it. Such fittings 
can be threaded for a nut or capped for a head. The 
flexible bolt, which has resulted from these developments 
is available in varying lengths. 


Rotter BranrNGs.—Two four-page bulletins descriptive of 
roller bearings in railroad service and nickel alloy steels for 
roller bearings have been issued by the International Nickel 
Company, 67 Wall street, New York. The former bulletin de- 
scribes performance records of the Chicago, Milwaukee & St. 
Paul heavy limited trains equipped with roller bearings and de- 
tails of improvements in operation with savings effected by 
their use. The latter bulletin describes the details of construc- 
tion of nickel alloy steel roller bearings carrying heavy loads 
at high speeds. Tables show the physical properties required 
of the materials used to meet this severe service. 


News of the Month 


Convention of National Association of Foremen 


The fifth annual convention of the National Association of 
Foremen will be held at Canton, Ohio, on Friday and Saturday, 
May 25 and 26. The program for this convention includes 
addresses by men of national importance in industrial affairs 
and visits to industrial plants in Canton and its immediate 
vicinity. The speakers and their subjects are as follows: F. A. 
Seiberling, president of the Seiberling Rubber Company and 
founder of the Goodyear Tire & Rubber Company—The requi- 
sites of the foreman of tomorrow; A. В. Segur—Conservatism 
of man power through motion analysis; W. Chattin Wetherill, 
University of Pennsylvania—Industrial waste; J. C. Wright, 
director of the Federal Board for Vocational Education— 
Foremen conferences, and Robert H. Spahr, U. S. Chamber от 
Commerce-—The foreman as an executive. 


B. & M. 


The Boston & Maine Railroad Employees’ Fund has been 
incorporated with a board of five trustees, to receive and 
administer the fund of $100,000 given by the directors of the 
road for the benefit of employees on the advice of Homer 
Loring, recent chairman of the Board of Directors, when he de- 
clined that sum for his recent special services. 

The trustees are: Mr. Loring, President; George Hannauer ; 
W. Rodman Peabody, member of the board of directors; 
Cameron MacKay a passenger conductor on the Portland divi- 
sion, and Joseph M. Sullivan passenger trainmaster, Terminal 
division. Mr. Loring was chosen chairman, and Arthur B. 
Nichols (Boston), treasurer and clerk. 

The purposes of the corporation under which the fund is to 
be received and administered in trust, are stated as follows: 
"To advance the general welfare of the employees, in whatever 
capacity of service, of the Boston & Maine Railroad and of 
its subsidiaries, by disbursing the funds of this corporation to 
the benefit of such employees and their dependents for such 
educational, charitable, literary or scientific purposes, as author- 
ized by Section 2, of Chapter 180, of the general laws of 
Massachusetts." 

Mr. Loring, who insisted that this money which was voted 
him for his work in rehabilitating the Boston & Maine should 
be given by the railroad corporation instead to such a fund, 
consented to serve as a trustee only on a temporary basis. The 
specific application of the fund will be determined later. 


employees' fund 


Wrought iron manufacturers form association 


Representatives of the leading manufacturers of wrought 
iron in various parts of the country met April 5, 1928 at Pitts- 
burgh, Pa., and formed the Wrought Iron Research Associa- 
tion, the principal object of which is to gather and disseminate 
information about wrought iron. 

The members of the Association are the American Swedo 
Iron Company, Philadelphia, Pa.; The Burden Iron Company, 
Troy, N. Y.; A. M. Byers Company., Pittsburgh, Pa.; Cohoes 
Rolling Mill Company, Cohoes, N. Y.; Ewald Iron Company, 
Louisville, Ky.; Glasgow Iron Company, Philadelphia, Pa.; 
Highland Iron and Steel Company, Chicago; Hughes & Patter- 
son, Philadelphia, Pa, Logan Iron & Steel Company, Phila- 
delphia, Pa.; Lockhart Iron & Steel Company, Pittsburgh, 
Pa.; Penn Iron & Steel Company, and Pittsburgh Forge & Iron 
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Company, both of Pittsburzh, Pa.; Reading Iron Company, 
Reading, Pa., and Ulster Iron Works, Dover, N. J. 

The executive committee consists of seven members with 
offices as follows: Geo. О. Boomer, vice-president, Ewald Iron 
Company, Louisville, Ky.; Frank W. Hamilton, president, 
Ulster Iron Works, Dover, N. J.; J. M. Gillespie, vice-president 
Lockhart Iron & Steel Company, Pittsburgh, Pa.; L. M. John- 
ston, vice-president, A. M. Byers Company, Pittsburgh, Pa.; 
Snowden Samuel, secretary, American Swedo Iron Company, 
Philadelphia, Pa.; L. E. Thomas, president, Reading Iron Com- 
pany, Reading, Pa.; and William C. Wolfe, manager of sales, 
Highland Iron & Steel Company, Chicago. L. M. Johnston 
was elected president and Mr. Snowden Samuel, secretary-treas- 
urer of the Association. 

Headquarters of the association will be at Pittsburgh, Pa. 


AREB Club studies miniature locomotives 


READERS OF THE Railzsay Mechanical Engineer are familiar 
with the AREB Clubs, or American Railway Employed Boys' 
Clubs, which have been formed at many places in recent years 
and are giving such an excellent account of themselves. A 
visit of some of the members of the Chesapeake & Ohio Club 
of Huntington, W. Va., to the Baltimore & Ohio centenary 
celebration last fall, stimulated a desire on their part to build 
a miniature locomotive. The railway management granted the 
club permission to build such a locomotive and as a result the 
members of the club made a trip to the cities of Baltimore, 
Md., and Washington, D. C., to secure information and data for 
its construction. Two days were spent in Baltimore visiting 
some of the Baltimore & Ohio officials and J. H. Coventry, a 
mechanical engineer of Baltimore, who built several of the 
minature locomotives for The Fair of the Iron Horse. Com- 
panies from which materials for such locomotives were pur- 
chased were also visited. Abundant information and work- 
ing data was also secured from the Bureau of Railway Econ 
omics in Washington, special courtesies being extended thiough 
Miss Elizabeth Cullen, the reference librarian. The home of 
J. N. Swartzell was visited in order to examine his miniature 
railway shops and yards. Visits were also made to the state 
rooms at the White House and the Washington Navy Yard. 

The president of the AREB Club at Huntington is O. R. 
Nicholas. The club has also undertaken another ambitious 
project in the attempt to launch an international AREB Club 
paper, C. W. Atkins functioning as its editor. 


Meetings and Conventions 
Spring meeting A. S. M. E. 


The spring meeting of the American Society of Mechanical 
Engineers will be held at the William Penn Hotel, Pittsburgh, 
Pa, May 14 to 17, inclusive. On Monday morning, May 14, 
there will be a council meeting and a conference of local 
sections' delegates, followed in the afternoon by simultaneous 
sessions of the fuels and heat flow and management divisions. 
The seamless tubing, hydraulic and railroad divisions will meet 
on Tuesday morning, May 15. The papers to be presented at 
the railroad session are locomotive and freight car utilization, 
by C. B. Peck; power brakes and modern train operation, by 
L. K. Sillcox, and locomotive sparks, by L. W. Wallace. A 
train ride through the plants of the U. S. Steel Corporation has 
been arranged for Tuesday afternoon. 
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Following the student branch conference and the simul- 
taneous sessions of the machine shop practice, applied mech- 
anics, glass and engineering education divisions on Wednesday 
morning, there will be an inspection trip through the plant of 
the Westinghouse Electric & Manufacturing Company. At the 
dinner in the evening the Holley medal will be awarded to 
Elmer A. Sperry. On Thursday, May 17, there will be a joint 
meeting of the materials handling and management divisions, 
also meetings of the central station power, alloys and applied 
mechanics divisions. At the applied mechanics meeting F. 
Loewenberg will present a paper on stresses in the drive system 
of three-cylinder locomotives. The inspection trip Thursday 


afternoon will be to the American Window Glass Company, 
Jeanette, Pa. 


Railway Fuel Convention 


The formal program of the twentieth annual convention of 
the International Railway Fuel Association has just been re- 
leased and from all present indications the three-day meeting, to 
be held May 8 to 11 inclusive at the Hotel Sherman, Chicago, 
will be even more successful than usual. An examination of 
the list of individual papers and committee reports to be 
presented shows a well-balanced and instructive program which 
will be broad in its appeal and offer much of interest and in- 
spiration to railway purchasing, operating and mechanical 
officers, as well as to representatives of the coal industry. The 
division of the program into definite sessions, as shown in the 
following detailed schedule, will be helpful in enabling mem- 
bers and guests to attend the sessions in which they are most 
interested, 


Trespay, May 8 


General session 
Meeting to convene at 11 a.m. 
Invocation ee . 
Address by President J. E. Davenport, division superintendent, New 
York Central . . 
Address by T. W. Evans, vice-president, Indiana Harbor Belt 
Address by Samuel Wyer, consulting mining engineer 
Technical session 
Call to order at 2:30 p.m. | . 
Report of Committee on Steam Turbine Locomotives 
Report of Committee on Stationary Power Plants 
Report of Committee on Diesel Locomotives 


Wepnespay, May 9 


Operating session 
Call to order at 9:30 a.m. . | И 
Address by Col. Е. W. Green, vice-president, St. Louis Southwestern 
“Influence of commodities on fuel" paper by Dr. J. , Parmalee, 
director, Bureau of Railway Economics, American Railway Asso- 
ciation 


ч Report of Committee on Fuel Bulletins у 
i — “Roller bearings in relation to fuel economy," paper by К. F. Nystrom, 


Na superintendent car department, Chicago, Milwaukee, St. Paul & 
Pacific 
Firing practice дез оп 
‘all to order at 2 p.m. К oe . | . 
Бер of Committee on Locomotive Firing Practice and discussion 


Tuerspay, May 10 


Mechanical sessioni 

Call to order at 9:30 a.m. . е 

Address by W. L. Bean, mechanical manager, New York, New Haven 

Hartford ў ^ 

“The possibilities of future locomotive design,” paper by W. E. Wood- 
ard, vice-president, Lima Locomotive Works, . 5 

“The locomotive of today and the future as a factor in fuel economy, 
paper by A. W. Bruce, designing engineer, American Locomotive 
Company ^ | i 

“Combustion in locomotive boilers,” paper by Lawford Fry, metallurgical 
engineer, Standard Steel Works Company. 

Mechanical session 

Call to order at 2 p.m. ees . 

Address by A. G. Pack, chief inspector, Bureau of Locomotive Inspec- 
tion, Ínterstate Commerce Commission эх 

Report of Committee on New Locomotive Economy Devices 

Report of Committee on Front Ends, Grates and Ash Pans 


Fripay, May 11 


Fuel supply session 
Call to order at 9:30 a.m. . oe - 
Address by E. L. Mahan, president, National Coal Association 
Report of Committee on Fuel Stations —— Ta 
Report of Committee оп Accounting, Distribution and Statistics 
Report of Committee on Inspection, Preparation and Analysis of Fuel 
Business session : 
Call to order at close of fuel supply session, or at 2 p.m. 
Report of Committee on Constitution and By-Laws 
Election of. Officers 
Report of Secretary-Treasurer 
Report of Auditing Committee 
Adjournment 
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The following list gives names of secretaries, dates of nest or regular 
metings and places of meeting of mechanical associations and railroad 
clubs. 

Aix-BRAKE AssoctaTion.—T. L. Burton, 165 Broadway, New York. Next 
meeting May 1-4, Book-Cadillac hotel, Detroit, Mich. 

AMERICAN  RatLWAY Association Division C.—MECHANICAL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J. 

Division V.—Egurpment PAINTING Section.—V. R. Hawthorne, 
Chicago. Next meeting Windsor hotel, Montreal, September 11.13. 

Diviston VI.—PunzcHasEs Амр Storrs —W. J. Farrell, 30 Vesey 
St., New York. Next meeting June 20-22, Atlantic City, N. J. 

AMERICAN SOCIETY oF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-nines St., New York. Railroad Division, Marion B. Richard. 
son, associate editor, Raikeay Mechanical Engineer, 30 Church St., 
New York. 

American Soctety ror STEEL Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN Society FOR TestinG MarERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. 

ASSOCIATION or RAILWAY ELECTRICAL EnGineers.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
mecting, October 23.26, Hotel Sherman, Chicago. 

Canapian RarLMAY Crus.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car FonEMEN's AssociATION or Cutcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. Next 
meeting May 14, 8 p. m. Paper on co-operation between the car 
department and the transportation department will be read by F. J. 
Swanson, general car foreman, Chicago, Milwaukee & St. Paul 
Louis, Hl 

Car FonEMEN'S Association Or St. Lours.—-A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, Scent June, July and August, at Broadview Hotel, East St. 
ouis, А 

Car Foremen’s CLuB or Los Ancrves.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centra Rattway Crus.—H. D. Vought, 26 Cortlandt St, New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE Car Inspectors’ AND Can FOREMEN'S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

Crncinnatr Ratpway Crus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CrevELAND Raitway CLus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
hio. Meetings first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
Iand. Next meeting May 7 at 8 p. m. A. F. Jensen, president 
Hanna Engineering Works, Chicago, will talk on “This is the age 
of riveted steel". Two reel moving picture showing rivets and their 
use. 

INTERNATIONAL RaiLRoAD Master BracksMiTHs! Assocration.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-22, 1928. 

INTERNATIONAL RaiLway Ескі Assoctation,—L, С. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 

INTERNATIONAL RarLWAY GENERAL FOREMEN'S ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 18-21, 1928. 

LoursiANA Car DEPARTMENT AssocraTion.—L, Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ AssoctaTion.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting Cleveland, Ohio, May 22-25. 

New ЕхсгАмр Rattroap Cius.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, ex- 
senting June, July, August and September, Copley-Plaza Hotel, 

›овїоп. 

New York Ratrroan Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric Ratt. wav Cius.—W. $, Wollner, 64 Pine St., San Francisco, Cal. 

egular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. Next meeting May 10, 7:30 p. m. 
Paper on detailed costs of yard operation will be read. Program 
being arranged by J. Р. Quiley, superintendent of transportation. 
Western Pacific. Four or five papers by authorities on various 
phases of topic. 

RarLway Car DEPARTMENT OFFICERS’ AssociaTIon.—A. S. Sternberg, Belt 
railway, Clearing Station, Chicago. , 

Rartway CLUB or GmEENviLLE.—Paul А. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Mecting third Thursday of each month, except 
June, July and August. 

Rattway CLuB or PiTrssURGH.—]. D. Conway, 515 Grandview Ave. 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 

___ June, uly and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis Rarrway Crvs.—B. W. Frauenthal, M. P. О. Drawer 24, St. 

ouis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

Ѕоотневх AND Soutnwestern Rattway Сісв.—-А. T. Miller. P. О. Box 
1205 Atlanta, Ga. Regular mectings third Thursday in January, 
March, May, July, September and November, Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

Soutuwest Master Cam BUILDER'S AND Supervisors’ ÁSSOCIATION.—E. H. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Assocration.—A. I. Parish, 106 West Front St. 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. : 

TRAVELING ENGINEERS’ AssocraTion.—W. О. Thompson, 1177 East Ninety- 
eighth. St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chi- 
cago, Senteniber 25 to 28 inclusive. . A 

Westers RaiLway CLus—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. Next meeting May 7, Hotel Sherman, Chicago. 
Paper on aviation as a transportation agency will be presented by 
the Hon. W. P. McCracken, Jr., assistant superintendent of aero- 
nautics, Department of Commerce, Washington, D. C. Annual din- 
ner and meeting 6:30 p. m. 
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Supply Trade Notes 


WiLLIAM B. Ross, manager of sales of Edwin S. Woods & 
Company, Chicago, has been elected vice-presidcnt in charge 
of sales. 


Harry FULTON, assistant comptroller of the American Loco- 
motive Company, at New York, died at his home in New York 
on April 7. 


Јонм Penn Brock, general manager of the Lebanon plant 
of the Bethlehem Steel Company, died suddenly in Rome, Italy, 
on April 9. 


Justin G. Smesy has been appointed welding engineer at 
the South Philadelphia works of the Westinghouse Electric 
& Manufacturing Company. 


Bruce P. Owens, vice-president of the Central Valve Manu- 
facturing Company, formerly the O’Malley-Beare Valve Corpo- 
ration, died at his home in Wilmette, Ill, on March 30. 


F. P. WarsH has been appointed manager of the crane 
department and R. H. Moore, manager of the foundry equip- 
ment department of the Whiting Corporation, Harvey, Ill. 


PauL Wirus has been elected a vice president of the J. S. 
Соћп, Jr, Company, Jersey City, №. J., having resigned his 
position as district manager of the Franklin Railway Supply 
Company, Inc. 


Н. J. Hair, until recently sales engineer, handling railroad 
sales for the Whiting Corporation, has been appointed manager 
of railroad sales of The Watson-Stillman Company, with his 
headquarters at the main office, New York. 


C. E. PnEnLE, who has had charge of the engineering de- 
partment of the Heywood-Wakefield Company, at Wakefield, 
Mass., has been appointed assistant to Bertram Berry in the 
railway sales department at New York. 


The W. & B. Company, 1300 E. 92nd street, Chicago, has 
been organized to manufacture and sell a new electric alloy 
rolling side bearing for freight cars. Н. F. Wardwell, has been 
elected president ; W. A. Spuehler, vice-president, and C. Bladin, 
sales manager. 


Marcus CuHase, sales manager of the Niles-Bement-Pond 
Company at Boston, Mass, has resigned after 29 years of 
continuous service with this company. Не is succeeded by 
M. S. Bradley who has been an assistant to Mr. Chase for 
nearly 15 years. 


Tue СкАнАм Вот & Nut Company, Pittsburgh, Pa., has 
opened a district office at 1 East Forty-second street, New York 
City, under the direction of W. K. Graham. Sales in the New 
England states as well as the Metropolitan district will be 
directed by this office. 


E. M. Converse has been appointed sales manager of the 
Dearborn Chemical Company, Chicago, to succeed W. A. 
Converse, secretary and chemical director, who has been 
director of sales in the stationary department and who will 
now devote more of his attention to matters of general com- 
pany operation. 


Gaetano Lanza, formerly a special consultant in mechanics 
at the Baldwin Locomotive Works, Philadelphia, Pa., died re- 
cently at his home in Philadelphia, at the age of 79 years. 
Mr. Lanza was a member of the American Society for Testing 
Materials and the author of "Applied Mechanics" and "The 
Dynamics of Machinery." 


Tue Cotumpus McKinnon Cuain Company, Tonawanda, 
М. Y., has acquired control of the hoist division of the Chis- 
holm-Moore Mfg. Company, Cleveland, Ohio. The general 
sales otfices and factory will continue to operate at Cleveland 
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under the same name as in the past. The personnel of the 
organization as a whole will remain the same. 


THe WricHt Manuracturinc Company, Lisbon, Ohio, 
manufacturers of chain hoists, trolleys and cranes, has sold its 
business and trade rame to the American Chain Company, Inc., 
I:idgeport, Conn. There is no anticipated change in policies or 
sales organization of the Wright Manufacturing Company 
Н. F. Wright and W. F. Wright will continue in their respective 
divisions of sales and production of Wright products. 


Frank Н. MaLoNEY, co-manager of the San Francisco 
office of the Truscon Steel Company, Youngstown, Ohio, has 
been promoted to district manager with headquarters at St. 
Louis, Mo. Richard W. Maloney, representative at San 
Francisco has been transferred to St. Louis as representative 
for Southern Illinois. The St. Louis office has been moved 
from the Syndicate Trust building to 1304, Ambassador build- 
ing. 


Н. W. Ditton, formerly sales engineer of the Chicago Pneu- 
matic Tool Company, is now sales engineer of the Gold Car 
Heating & Lighting Company, with headquarters at Brooklyn, 
N. Y. J. P. Rapp, formerly with the Standard Steel Car Com- 
pany and who had served as inspector of the American Inter- 
national Shipbuilding Corporation, is now with the Gold Car 
Heating & Lighting Company in its eastern sales department, 
Brooklyn. 


H. D. Savacr, for many years vice-president, has been elected 
president of the Combustion Engineering Corporation, New 
York, an American subsidiary of International Combustion En- 
gineering Corporation, succeeding Joseph V. Santry, who has 
resigned. George T. Ladd, president of the Ladd Water Tube 
Boiler Company and president of the Heine Boiler Company, 
has been elected vice-chairman of the board of directors of 
the Combustion Engineering Corporation. 


К. Е. DeMort has been appointed district manager of the 
Franklin Railway Supply Company, Inc., with headquarters at 
St. Paul, Minn. Mr. DeMott entered railway service as a 
machinist helper, in 1903, with the Atchison, Topeka & Santa 
Fe. He was later promoted to engineman and then went in the 
same capacity with the Colorado & Wyoming. Mr. DeMott 
entered the service department of the Franklin Railway Supply 
Company, Inc, in November, 1918, since which time he has 
been assigned to the western territory. 


LkEps, Tozzer & Company, Inc., New York, has been ap- 
pointed representative of the tramrail system in Manhattan, 
Bronx and Staten Island, New York, for the Cleveland electric 
tramrail division of the Cleveland Crane & Engineering Com- 
pany, Wickliffe, Ohio, and distributor to the railroad field of 
the line of Stuebing-Cowan, hand and electric lift trucks and 
steel bound platforms. Wm. McCormick, formerly Pittsburgh 
sales manager of the Niles Tool Works and the Pratt & 
Whitney Company, is now western sales manager of Leeds, 
Tozzer & Company. 


THE Hammonp Вот Амр Nut Company, Chicago, has been 
organized to take over the manufacture of bolts and nuts for- 
merly conducted by the Illinois Car and Manufacturing Com- 
pany. M. J. McDonough, vice-president of the Illinois Car and 
Manufacturing Company has been elected president of the new 
company; E. M. Joyce, assistant to the superintendent of the 
Illinois Car and Manufacturing Company has been elected vice- 
president and M. L. Hunt, treasurer and purchasing agent of 
the old company and Charles Aaron, secretary, will occupy the 
same positions with the newly formed company. 


М/пллАм Stuart AUCHINCLoss, formerly engaged in the 
manufacture of railroad cars, died on April 10 at his home 
at Atlantic Highlands, N. J., at the age of 86. After his 
graduation from Rensselaer Polytechnic Institute in 1862, he 
served for six years in the construction department of the 
Atlantic & Great Western, now a part of the Erie, and with 
the Jersey City Locomotive Works. From 1871 to 1879 he was 
engaged in the manufacture of railroad cars. Mr. Auchincloss 
was an inventor and wrote several books, including one on 
Link and Valve Motions. 
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Donarp М. Ryerson, vice-president and general manager of 
Joseph T. Ryerson & Son, Inc., has been elected chairman of 
the board of directors, succeeding his father, Edward L. Ryer- 
son, Sr. deceased. Edward L. Ryerson, Jr., vice-president in 
charge of plant operations and several sales divisions, succeeds 
his brother, Donald Ryerson, as vice-president and general 
manager. Everett D. Graff has been elected a vice-president in 
charge of purchases. Mr. Graff joined the Ryerson organiza- 
tion upon graduation from college in 1906. In 1926 he was 
appointed assistant to the vice-president in charge of purchases. 


Tue Larkin Packer Company, St. Louis, Mo, has pur- 
chased outright all of the property and entire assets of the 
Davis Boring Tool Company, Inc. Tentative plans call for the 
separate operation of both plants, with the Davis Boring Tool 
Company preserving its identity as a division of the Larkin 
Packer Company, with works at its present location, 3693 For- 
est Park Boulevard. General offices will be maintained at the 
Larkin Plant, 6200 Maple Avenue. J. J. Larkin will be the 
active head of both concerns, and J. E. Kilzer, who was instru- 
mental in developing the improved Larkin expansion boring 
bar, will continue as assistant general manager in charge of 
operations. 


Jonn С. Pratt, vice-president of the Hunt-Spiller Manu fac- 
turing Corporation, Boston, Mass., has been elected president 
and general manager, succeeding Walter B. Leach, deccased 
Victor W. Ellet has been elected vice-president and F. J. 
Fuller succeeds Mr. Ellet as sales manager. Mr. Platt was born 
at Zanesville, Ohio, on February 11, 1874. Five years later his 
parents moved to Baltimore, Md., and he was educated in the 
public schools of that city. He entered railway service at an 
early age as a messenger for the Baltimore & Ohio. In January 
1890, he became an apprentice in the locomotive department of 
the same railroad, entering the drafting room as a locomo- 
tive draftsman in 1894. On February 1, 1901, he was trans- 
ferred to Newark, Ohio, as chief draftsman of the Baltimore 
& Ohio, Lines West. On December 20, 1902, he left the Balti- 
more & Ohio to become assistant to the master mechanic 
of the Erie at Jersey City, М. J. He was transferred to 
Meadville, Pa., in April, 1903, as engineer of tests serving in 
that capacity for several years. On February 1, 1907, he 
left railway service to become master mechanic of the 
Franklin Branch of the American Steel Foundry, in which 
position he remained until June 1 of the same year, when 
he entered the service of the Hunt-Spiller Manufacturing Cor- 
poration as mechanical representative. On June 1, 1912 ne 
was appointed sales manager and on March 14, 1917, was ap- 
pointed vice-president. 


Trade Publications 


WELDING Super iEs.—Supplies for the Lincoln "Stable-Arc" 
welder are described in the 8-page bulletin of the Lincoln 
Electric Company, Cleveland, Ohio. 


Bowser AUTOMATIC BarreLING System—The Bowser 
method for filling drums at railroad oil houses is illustrated in a 


pres folder issued by S. F. Bowser & Co., Fort Wayne, 
nd. 


ELECTRICAL. WELpInc Press.—A photograph and brief de- 
scription of the Gibb electric welding press is contained in the 
bulletin of the Gibb Welding Machincs Company, Bay City 
Mich. This is Bulletin No. 60. 


Arc-WELDED STEEL Storace RAcKs.— The construction plan of 
arc-welded steel storage racks, and the floor plan of a typical 
installation are shown in the four-page illustrated bulletin of 
the Lewis-Shepard Company, 134 Walnut street, Boston, Mass. 
Barrels, boxes, bales, crates, or containers stored in these 
racks are easily and quickly available. 
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Reverse Brast Ou. Burner —Catalogue sheet No. 550A 
issued by the Johnston Manufacturing Company, 2825 East 
Hennepin avenue, Minneapolis, Minn., illustrates a reverse blast 
low pressure burner for forging, welding, forming, annealing, 
heat treating and soft metal melting furnaces and blacksmith 
forges. 


CUTTER GRINDER.— Bulletin No. 48 of the Ingersoll Milling 
Machine Company, Rockford, Ill, contains an illustrated de- 
scription of a new Ingersoll cutter grinder and a chart giving 
the recommended angles and clearances for grinding Ingersol: 
face milling cutters for milling the average run of work when 
the spindle is perpendicular to the finished surface. 


STEPTOE SHA?ERS.—The complete line of Steptoe shapers is 
described and illustrated by the Western Machine Tool Works, 
Holland, Mich., in its 20-page catalogue No. 30. The applica- 
tion of Timken tapered roller bearings to these machines is 
clearly shown in cross-sectional drawings. 


Pneumatic Toots AND APPLIANCES.—A complete line of 
pneumatic tools and appliances, including chippers, riveters, 
drills, grinders and saws, hoists, etc., is covered in the numerous 
bulletins which have been bound in catalogue form by the In- 
gersoll-Rand Company, 11 Broadway, New York. 


Grinpvers.—Helpful hints for the care and use of twist drills 
are contained in the Grinder Book of the Grand Rapids Grind- 
ing Machine Company, Grand Rapids, Mich., which illustrates 
and describes in detail the constructional features of the Grand 
Rapids drill, cutter and tool, and tap grinders. 


" AIR Hoisrs.—Catalogue No. 15, issued by the Hanna Engi- 
neering Works, 1765 Elston Avenue, Chicago, describes the 
Hanna pneumatic cylinder hoist which may either be used 
portably by being suspended from an I-beam trolley running on 
an overhead rail, or mounted in a fixed position. 


WoopwonKING MacHiNERY.—The Yates-American Machine 
Company, Beloit, Wis., in the first edition of its catalogue of 
woodworking machinery illustrates and describes approximately 
300 machines particularly adapted for planing and saw mills, 
box, sash and door factories and railroad and car shops. 


Puncnes AND SHEARS.—A general description of Covington 
vertical punches and shears is given in bulletin 14A issued by 
the Covington Machine Company, Inc., Covington, Va. A few 
representative horizontal punching and bending machines also 
are shown. 


Соор Мегрімс EssENTIALSs.—For the benefit of those indi- 
viduals or companies not thoroughly familiar with the art of 
arc welding, the Wilson, Welder & Metals Company, Wilson 
Building, Hoboken, N. J., presents in Bulletin E a non-techni- 
cal discussion of good welding essentials as prepared by its 
technical director, Alexander Churchward. 


NITRALLOY AND THE Nrtripinc Process.—The Ludlum Steel 
Company, Watervliet, New York, has issued a bulletin in 
which is contained information pertaining to nitralloy and the 
methods and equipment used for the nitriding process The 
bulletin contains data in the form of tables, plotted curves, and 
photographs which have been obtained by much experimental 
work. 


Miturnc Macuines.—A general description of the operation 
of three types of Ingersoll milling machines—the inclined rail, 
the adjustable rotary, and the adjustable rail—is contained in 
bulletin No. 46 issued by the Ingersoll Milling Machine Com- 
pany, Rockford, Ill. Bulletin No. 47 depicts the more common 
types of Ingersolls and some of the operations for which they 
are used. 


Spreen Repucers.—The Albaugh-Dover Manufacturing Com- 
pany, 2100 Marshall boulevard, Chicago, gives in Bulletin “A” 
complete information on high efficiency speed reducers. These 
speed reducers are applicable for drives to conveyors, hoists, 
stokers, grinders, machine tools, and other equipment that must 
run at slower speeds than electric motors or similar sources of 
power. 
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Personal Mention 


General 


Error SUMNER, superintendent of motive power of the Penn- 
sylvania with headquarters at New York, has been appointed 
assistant to the general superintendent of motive power of the 
Eastern region. 


Н. J. Happen, purchasing agent of the Chicago, Springfield 
& St. Louis and the Jacksonville & Havana, at Springfield, Ill, 
has been appointed assistant to the general manager with 
headquarters at the same point. 


B. P. JouNnson, who has been promoted to mechanical superin- 
tendent of the lines of the Northern Pacific east of Paradise, 
Mont., has completed nearly 40 years of railway service, all with 
the Northern Pacific. 
He was born on Oc- 
tober 1, 1869, at Mt. 
Holly, N. J., and after 
attending grade school 
in Camden, N. J., ser- 
ved a five-year ap- 
prenticeship as machin- 
ist in jobbing shops at 
Philadelphia, Ра., and 
Camden. Mr. Johnson 
entered railway service 
on the Northern Pacific 
on December 20, 1888, 
as a roundhouse labor- 
er at Glendive, Mont. 
A year later he became 
locomotive fireman and 
served at Glendive in 
that capacity and as a 
locomotive engineman 
until September 1, 1903, 
when he was promoted 
to road foreman of engines at the same point. On April 1, 
1908, he was appointed master mechanic at Glendive, where 
remained until January 15, 1916, when he was transferred 
to Seattle, Wash. Mr. Johnson was promoted to general 
master mechanic of the lines of the Northern Pacific between 
Mandan, N. D, and Paradise, Mont, with headquarters at 
Livingston, Mont, on June 15, 1923, and his advancement to 
mechanical superintendent became effective on March 15. 


B. P. Johnson 


Bruce M. Swope, master mechanic of the Pennsylvania at 
Columbus, O., has been appointed superintendent of motive 
power, Central Pennsylvania division, with headquarters at 
Williamsport, Pa. Mr. 
Swope was born on 
June 13, 1885, at 
Altoona, Pa. Не was 
graduated іп mech- 
апіса! engineering from 
Lehigh University іп 
1907. On July 1, 1908, 
he entered the service 
of the Pennsylvania as 
a special apprentice at 
Altoona, Pa. In 1912 
he was appointed mo- 
tive power inspector, 
Conemaugh division, 
and later served in the 
same capacity at the 
Pitcairn car shop, Pitts- 
burgh division. In 1916 
he was assigned to 
special work in the 
office of the superin- 
tendent of motive 
power, Western Pennsylvania division, at Pittsburgh, Pa. In 
1917 he was promoted to assistant master mechanic at Renovo, 


Bruce M. Swope 
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Pa.; in 1920 to assistant engineer of motive power, Lake divi- 
sion, Cleveland, O.; in May, 1923, to assistant engineer motive 
power, Southwestern region, office of general superintendent 
motive power, St. Louis, Mo.; in February, 1924, to master 
mechanic, St. Louis division, with headquarters at Terre Haute, 
Ind., and in November, 1924, to master mechanic, Buffalo divi- 
sion, with headauarters at Olean, N. Y. He was transferred to 
Columbus, O., on March 1, 1927, as master mechanic, serving in 
this capacity until the time of his recent appointment to superin- 
tendent of motive power. 


E. B. DrViLBIss, superintendent of motive power of the 
Pennsylvania, with headquarters at Williamsport, Pa., has been 
appointed superintendent of motive power of the New Jersey 
division. 


Master Mechanics and Road Foremen 


F. T. Huston, master mechanic of the Renovo division of 
the Pennsylvania at Erie, Pa., has been transferred to the 
Panhandle division, with headquarters at Dennison, Ohio. 


L. B. Jones, master mechanic on the Eastern region of the 
Pennsylvania at Harrisburg, Pa., has been transferred to the 
Columbus division with headquarters at Columbus, O., succeed- 
ing B. M. Swope. 


P. M. CHESSMAN, master mechanic of the Pennsylvania as- 
signed to special duty in the office of the general superintendent 
of motive power of the Western region at Chicago, has been 
transferred to the Monongahela division with headquarters at 
Uniontown, Pa. 


D. С. Еллотт, rules instructor on the Belleville division of 
the Canadian National, has been promoted to master me- 
chanic of the Hornepayne division, with headquarters at 
Hornepayne, Ont., succeeding J. Hawkins. 


J. HAwkiNs, master mechanic of the Hornepayne division of 
the Canadian National, at Hornepayne, Ont., has been trans- 
ferred to the Belleville division, with headquarters at Belleville, 
Ont. Mr. Hawkins replaces N. M. Kerr. 


М. M. Kerr, master mechanic of the Belleville division of 
the Canadian National at Belleville, Ont., has been transferred 
to the St. Lawrence division with headquarters at Montreal, 


Que. 


Guy Е. EcBERS, who has been promoted 10 general master 
mechanic of the Central district of the Northern Pacific, with 
jurisdiction extending from Mandan, N. D,, to Paradise, Mont., 
and headquarters at 
Livingston, Mont., has 
completed nearly 41 
years in the service of 
that railroad. He was 
born on January 6, 
1869, at Carthage, Ill., 
and entered railway 
service at the age of 18 
years as a fireman and 
hostler on the Northern 
Pacific. Mr. Egbers 
was advanced to 
engineman on the Idaho 
division in September, 
1890, being promoted to 
road foreman of 
engines of that division 
on September 1, 1904. 
In May, 1907, with the 
creation of the Pasco 
division, he was pro- 
moted to assistant 
master mechanic, with headquarters at Pasco, Wash., where he 
remained until 1909 when he was further promoted to master 
mechanic of that division. On September 3, 1917, Mr. Egbers 
joined the Russian Railway Service Corps, serving with that 


Guy F. Egbers 
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unit in Siberia until October, 1919, when he reentered the 
service of the Northern Pacific as master mechanic of the 
Idaho division, with headquarters at Spokane, Wash. Mr. 
Egbers was holding this position at the time of his promotion 
to general master mechanic. 


CARLETON К. Sterns, who has been appointed master me- 
chanic of the Pennsylvania, with headquarters at Indianapolis, 
Ind., was born on February 21, 1891, at East Orange, N. J. He 
is a mechanical engineer graduate of Stevens Institute of 
Technology, Class of 1913. In July of the same year he 
entered the Altoona Works of the Pennsylvania as a special 
apprentice. In 1917 he was commissioned first lieutenant in 
the 19th Engineers Railway, U. S. Army. After 19 months 
service in French railway shops, he returned to the Pennsyl- 
vania in 1919. From that time until his appointment as master 
mechanic at Indianapolis, he was employed successively as 
assistant master mechanic, Meadows shops; assistant engineer 
motive power, New Jersey division; assistant master mechanic, 
Philadelphia division, Harrisburg, Pa., and assistant engineer 
motive power, Eastern Region. He was appointed to the latter 
position in September, 1926. 


Stores Department 


Н. WzrNDEL has been appointed stores inspector of the Union 
Pacific, with headquarters at Omaha, Neb. 


Е. Е. МсЕлррем, storekeeper of the Union Pacific at Green 
River, Wyo., has been promoted to assistant division store- 
keeper succeeding C. W. Craig. 


Н. L. CuNNINGHAM has been appointed purchasing agent of 
the Midland Valley and the Kansas, Oklahoma & Gulf, with 
headquarters at Muskogee, Okla. 


W. №. Strona, storekeeper of the Chesapeake & Ohio, at 
Cane Fork, W. Va., has been transferred in the same capacity 
to Ronceverte, W. Va., succeeding T. C. Sydnor, resigned. 


C. S. WeETHERHOLT has been appointed storekeeper of the 
Chesapeake & Ohio, with headquarters at Cane Fork, W. Va., 
succeeding W. N. Strong. 


W. T. Capps has been appointed stoker supervisor of the 
Baltimore & Ohio, with headquarters at Baltimore, Md. Mr. 
Capps was formerly mechanical expert of the Locomotive 
Stoker Company. 


C. C. McMmrrrN, storekeeper of the Walbridge Road car de- 
partment of the Ohio Central lines of the New York Central 
at Toledo, Ohio, has been promoted to assistant division store- 
keeper, with headquarters at Bucyrus, Ohio. 


J. E. McManon, general storekeeper of the Chicago, St. Paul, 
Minneapolis & Omaha at St. Paul, Minn, has been promoted 
to assistant purchasing agent and general storekeeper, with 
headquarters in the same city. 


Jonn BALL, assistant purchasing agent of the Chicago & 
North Western at Chicago, has been promoted to assistant 
general purchasing agent of that railroad and the Chicago, St. 
Paul, Minneapolis & Omaha, with headquarters as before at 
Chicago. 


BENJAMIN D. NoETZEL, assistant purchasing agent of the 
Copper Range, has been promoted to purchasing agent, with 
headquarters as before at Houghton, Mich. He succeeds John 
M. Wagner who has been transferred to the executive depart- 
ment of the Copper Range. 


С. W. Craic, assistant division storekeeper of the Union 
Pacific at Green River, Wyo., has been promoted to division 
storekeeper of the Central division of that railroad and the St. 
Joseph & Grand Island, with headquarters at St. Joseph, Mo., 
succeeding H. Weindel. 


Obituary 
РнилрР J. Оонектү, chief attorney of the division of safety 


of the Interstate Commerce Commission, died on April 13, 
after a month's illness. Mr. Doherty was 72 years of age. 
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FREDERICK С. Prest, who retired as director of purchases of 
the Northern Pacific in 1924, died at his home at St. Paul, 
Minn., on March 30 after an illness of less than a day. 

Mr. Prest was born on January 5, 1854, at Queenston, Ont., 
and entered railway service as a clerk in the purchasing depart- 
ment of the Northern Pacific in 1880. In 1882, he was ad- 
vanced to chief clerk of that department at St. Paul, being pro- 
moted to assistant purchasing agent, with headquarters at the 
same point, nine years later. He was further promoted to pur- 
chasing agent in 1896, remaining in that position for 25 years, 
until his promotion to director of purchases in November, 1921. 


Henry Н. WirsoN, assistant to the mechanical superintendent 
of the Boston & Maine, with headquarters at Boston, Mass., 
died suddenly on March 7 in a hospital at Concord, N. H. Mr. 
Wilson was 64 years of age. 


JoseeH Н. McConneLL, superintendent of motive power and 
machinery of the Union Pacific from 1891 to 1901, died at 
Santa Barbara, Cal, on April 4, in his eighty-fifth year. Mr. 
McConnell was born at Elmira, N. Y., on September 29, 1843, 
and entered railway service in 1861 as a machinist apprentice 
on the Great Western (now the Wabash) at Springfield, Ill. 
For the next 25 years he served in that capacity, as a machinist 
on the Chicago, Burlington & Quincy at Galesburg, Ill, and on 
the Chicago & Alton at Jacksonville, Ill, as general foreman of 
the Omaha (Neb.) shops of the Union Pacific, and as master 
mechanic of the Nebraska division of the Union Pacific. In 
1886 Mr. McConnell left railroad service to engage in the mer- 
cantile business at Omaha, returning to the mechanical depart- 
ment of the Union Pacific two years later. He was promoted 
to superintendent of motive power and machinery, with head- 
quarters at Omaha, in February, 1891, where he remained until 
July, 1901, when he. was appointed manager of the Pittsburgh 
(Pa.) works of the American Locomotive Company. Mr. Mc- 
Connell left the service of that company on October 1, 1903, 
locating in Santa Barbara in 1921. 
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View of а 1500-ton hydraulic press, (Berwick, Pa., plant) 
shown at the American Car & Foundry meeting of the 
New York Railroad Club, March 16, 1928 
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Mile-a-Minute Shaves 


You slept better on the jerkless, swayless, quiet Timken- 


нана че танта ате нр н ee eee 


equipped train, and now your morning shave will be 
as smooth as . . . well, as smooth as a Timken-equipped 
train! There won’t be a mark on your face where the 
train started, because the locomotive “picks up" so 
that you never know it. 


That’s the sign that down in the car trucks Timken 
Bearings have taken out 88% of the starting resistance! 
The ten Timken-equipped trains on the Milwaukee 
Road show that lubricant and fuel are saved, wear and 
tear prevented, maintenance costs greatly reduced, and 


hot boxes banished. т I M K E N 


Timkens are more than anti-friction bearings. They have Tapered 

the full thrust capacity, the greater load-carrying ROLLER BEARINGS 
area, the shock-resistance — the endless durability — for 

railroad anti-friction bearings. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


ONLY TIMKEN BEARINGS COMBINE TIMKEN TAPERED CONSTRUCTION, TIMKEN- 
MADE ELECTRIC STEEL, AND TIMKEN POSITIVELY ALIGNED ROLLS. THAT IS WHY 
TIMKENS COMBINE LOW ROLLING RESISTANCE WITH UTMOST WEAR RESISTANCE. 
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Introducing the 1928 Shop Equipment 
Number 


By the Editor 


way Mechanical Engineer held a conference 

many months ago to plan for this, the 1928 An- 
nual Shop Equipment Number. What improvements 
could be made over past performances? Just what 
sort of material would be of the greatest practical use 
and benefit at this particular time to railway mechanical 
department officers and supervisors? 

It was decided, for one thing, that less attention 
should be paid this year to detail shop practices, but 
that our efforts should be concentrated on a consider- 
ation of some of the broader economic questions in- 
volved in shop maintenance and equipment. Then 
came a discussion of those particular problems in the 
shop equipment field that seem just now to be giving 
the mechanical department officers most concern. As 
the result, a tentative program was finally drawn up, 
which has since been carried to completion in all im- 
portant respects. 


, | “НЕ members of the editorial staff of the Rail- 
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HE proofs of the articles have just been handed to 

me as the paper goes on the press, with a sugges- 
tion from the staff that I prepare a suitable introduction 
in passing the number on to you—the reader. 


Purchasing shop equipment 


OV logically, the first article is one on “How 
^. Railroads Purchase Shop Equipment.” ^ Indeed 
this question of the selection and purchase of machine 
tools апа shop equipment is the central theme around 
Which the entire number has been built. | 
_The railroad managements have been severely criti- 
cized in some quarters on the basis that the people who 
are responsible for shop production do not have suffi- 
cient authority in purchasing machine tools and shop 
equipment, but that the decision is far too frequently 
made by the purchasing department on a price basis. 
Is this charge true? 

The editors of the Railway Mechanical Engincer 
have often been challenged with this question and more 
than a year ago it was decided to make a most thorough 
and exhaustive research to determine on just what basis 
machine tools were purchased by the railroads. The 
article in this issue is not long, but it summarizes the 
conclusions of a study which involved a great amount 
of effort and expense. Most of the time of one editor 


for many months was devoted to this research, and 
other members of the staff co-operated where they 
could do so to advantage. It involved visits to shops, 
interviews with many railway officers and supply repre- 
sentatives and a critical detailed analysis of the machine 
tools that had been ordered by the railroads in recent 
years. (Incidentally, the securing of this latter infor- 
mation was no simple task.) 

This question of how to select machine tools and shop 
equipment is not a new one, but has been discussed 
many times in our columns, and was the subject of a 
successful prize competition in the Shop Section of 
the Railway Age Gazette (one of our predecessors) 
during the latter part of 1910. While there are a great 
variety of practices on different railroads, of one thing 
we are fully assured and that is, that in general the 
machine tool purchases originate with the men who are 
responsible for the shop operations, and the judgment of 
the chief mechanical officer is the controlling influence 
in their final selection. The article outlines the reasons 
for arriving at these conclusions. 


How one road handles 
the machine tool question 


IN making the above-mentioned study several roads 

were found to be giving unusual attention to the se- 
lection and maintenance of machine tools and were 
handling the problem on a really scientific basis. 
The Big Four was among these roads and we are for- 
tunate in being able to present a rather complete pic- 
ture of the way in which that railroad analyzes the de- 
sign and construction of the various machine tools and 
their performance in service, as a basis upon which to 
make the best selection of new tools. 

It is frequently said that the railroads, unlike the 
automobile builders, do not have a proper conception 
of the importance of the obsolescence factor in shop 
equipment. Plant Engineer N. F. Wetzel of the Big 
Four, who prepared the article, clearly points out some 
of the fundamental differences between automobile pro- 
duction and railway repair shop work, which helps ex- 
plain this difference in viewpoint. He also indicates how 
accurate records of machine tool performance may be so 
kept as to make it a simple task to determine the best 
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machine for a given purpose, or when it is good busi- 
ness for a railroad repair shop to replace an old tool 
with one of more modern design. 

Too much emphasis cannot be placed upon the 
closing sentences of Mr. Wetzel's article: “The real 
product of a railroad shop is the power that hauls 
trains. The intelligent expenditure of shop dollars will 
be reflected in the increased ability of motive power to 
produce more profit on the road between shoppings." 
This broad conception, backed up by the right sort of 
records and analvses, should insure real results in keep- 
ing railroad shop equipment in an up-to-the-minute 
condition. 


How an automobile company 
handles the machine tool question 


APM TTEDLY, as clearly indicated in Mr. Wetzel’s 

article, it is unfair to compare machine tool prac- 
tices as between railroad shops and the automobile in- 
dustry. At the same time, admitting these differences, 
railroad mechanical department officers can undoubted- 
ly secure valuable suggestions by studying the practices 
followed in the automobile manufacturing field, or in- 
deed, in any other live industry. The White Company, 
at Cleveland, has had unusual success in its selection 
and utilization of machine tools, and we were able to 
secure permission to study “the methods by which the 
factory management is informed as to the necessity for 
purchasing new machine tool equipment and the methods 
of selecting new machines and ultimately making the 
purchase.” 

One thing stands out most prominently, and that 
is, that in a production shop (or at least in the White 
Company plant) they go even more critically and fully 
into machine tool analyses and records than does the 
Big Four. A careful check, for instance, is kept on 
the machine tool load or number of hours that each 
machine is in operation during the working day. The 
question of machine tool performance can therefore 
be reduced to the “cost of machine tool repairs per 
service hour." Since the maintenance cost of machine 
tools is one of the important factors in the re- 
placement of machines, records of this kind make it 
possible readily to locate machine tools which appear to 
be in need of special attention, and possibly replacement. 
The production engineer, in the case of the automobile 
company, is the final authority in the purchase of tools, 
and he is in a position to speak with considerable di- 
rectness in his dealings with the machine tool manu- 
facturer. 


From the machine tool 
salesman's viewpoint 


We hear some queer stories about the way in which 

the supply man is received by some railway offi- 
cers and supervisors. Some railway men, indeed, might 
be shocked if they could see themselves as the supply 
representatives picture them. Machine tool and shop 
equipment sales and service representatives comment 
strongly upon the fact that it is much harder to sell 
to a railroad than to a single industry, because it 
is necessary to see several people on a railroad, where- 
as ordinarily in dealing with other types of industries, 
they need see only one, or at most two people to make a 
sale. Moreover, they not infrequently comment force- 
fully upon the time that they lose in calling upon rail- 
road people, or the red tape that they have to go 
through to see a railroad officer, or the difficulty that 
they have in getting into the shops where the tools are 
actually in operation. 
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To give our readers a somewhat balanced picture 
of the situation, we have prevailed upon a railroad 
supervisor, who was formerly a machine tool salesman, 
to tell us in a series of articles of some of his ex- 
periences. The first article dovetails in closely with 
the theme and purpose of this special number. The 
author's approach to the problem is rather unique and 
unusual, as compared with most of the articles in the 
Railway Mechanical Engineer. 

This first article is a bit lengthy, because it takes a cer- 
tain amount of space properly to introduce the char- 
acters. As with the other special articles, however, st 
does eventually settle down to brass tacks and deals 
pretty directly with some phases of the problem of the 
selection and purchase of machine tools. 

Quite obviously the particular examples that are 
cited in this article are a "far cry" from the findings 
outlined in the first article on “How Railroads Purchase 
Shop Equipment." This simply stresses the fact that 
there are many railroads and a great number of rail- 
road shops, and that not all of them have achieved the 
high ideals of those in the lead, and that many of them 
are considerably below a fair average. Possibly, how- 
cver, our readers will appreciate a picture of how some 
of them, at least, appear to a railroad supply sales- 
man. Doubtless the author will touch on better ex- 
amples in future articles in the series. 

We sincerely hope that the article will not give of- 
fense to any one, but that it will help railroad officers 
and supervisors to gain a better idea on the remark- 
able contribution that the railway supply fraternity is 
making to the betterment and improvement of the rail- 
roads. It cannot be gainsaid that a few supply rep- 
resentatives, poorly selected, have the faculty of some- 
times making nuisances of themselves, but it is more 
important to remember that the great bulk of these 
men stand ready to co-operate intelligently and heartily. 
to assist the railroad officers to the very best of their 
ability. 


Machine tool and shop 
equipment improvements 


THE section covering new developments in machine 

tools and shop equipment is impressive both be- 
cause of its size and the character of the improvements 
noted. As indicated in the foreword to the section. 
a number of most interesting and important refine- 
ments have been made during the year. 


The May conventions 


Jf EILE the major part of the paper is given over 
to a consideration of shop equipment features, 
certain other matters of an important news interest have 
had to receive attention. These include the reports 
of three of the mechanical department associations 
which met during May—the Air Brake Association. 
*he International Railway Fuel Association and the 
Master Boilermakers' Association. All of these asso- 
ciations are doing excellent work and we only regret 
we cannot give more space to them. We have tried to 
select those matters from each of the meetings that 
we believe to be of the greatest interest to our readers. 
It would be difficult to overestimate the value of the 
work which these and the other railway mechanical 
department associations are doing in inspiring more 
intelligent and effective efforts on the part of the va- 
rious groups represented. All honor to those men who 
are giving so freely of themselves in promoting their 
activities and programs. 


How railroads purchase shop 
equipment 


Mechanical department officers make the final selection of equipment 
—The requests mostly originate with the foreman 


HEN it is necessary for a railroad to secure 

shop equipment, most roads follow a definite 

plan from the time a request originates until 
the purchase is finally consummated. A study has been 
made of these methods which covers a wide selection of 
Class I railroads in the United States. This study re- 
veals that in the majority of cases, the methods do not 
greatly differ in principle. 

Where the requests originate 


Before taking up this subject, it is well to differentiate 
between the terms “request” and “requisition”. As to 
just when a request for new equipment is embodied in 
a formal requisition varies with the method followed 
by each road of purchasing shop equipment. On some 
roads it was found that the master mechanic or shop 
superintendent originates the requisition. On most 
roads, however, the request does not take the form of a 
requisition until the final selection has been made of 
equipment to be purchased. Then the purchasing de- 
partment is requisitioned to make the purchase. 

The origin of a request depends on the organization 
of the mechanical department. Some roads have a 
supervisor of machine tools and shop equipment who 
is responsible for keeping the chief mechanical officer 
posted as to the needs in the various shops. His duties 
are to study the various operations with a view to mak- 
ing recommendations as to where the installation of 
new equipment would effect a substantial economy and 
to advise as to the type of equipment best suited to the 
requirements. The number of such supervisors on a 
road may depend on the size of the property. Where 
the property is not too large, one supervisor is re- 
sponsible for all of the machine-tool equipment on the 
system. 

It was found that on most of the roads the foreman 
or general foreman originates the requests for new 
tools. The consensus of opinion is that the foreman 


is thoroughly acquainted with the problems in his own 
department and, therefore, is qualified to know when 
new tools are needed. 

The requests are usually sent to the mechanical officer 
in charge of the shops. On some of the larger roads, 
for each territorial division of the system, a machine 
tool committee passes on the requests. The committee 
generally consists of the superintendent of motive pow- 
er, the master mechanic and shop superintendent. The 
requests for new equipment are always accompanied by 
supporting data to justify their origin. The study re- 
vealed that this new equipment data was unusually com- 
plete. This data covers the reasons why a new ma- 
chine is needed, what percentage of savings the new 
machine will make, the approximate cost of the new 
machine installed and ready for operation, what is to 
be done with the old machine, etc. In order to work 
up this data, the shop foreman or supervisor of ma- 
chine tools must have a complete knowledge of the latest 
developments in railway shop equipment in ôrder to 
show that his request is based on sound judgment. This 
statement also holds true for those who pass on the 
request. 


The request now goes to the purchasing agent 


If the request is approved, it is sent to the chief of 
the mechanical department for final checking and O. K. 
Again, this officer must be well informed on shop equip- 
ment developments in order to determine whether or 
not the purchase of the tool is justified. He depends 
on the members ‘of his staff to furnish him with cor- 
rect machine tool data, but it was surprising to learn 
to what extent this officer goes to satisfy his own mind 
that a tool should be purchased. His assistants are re- 
quested time and time again to furnish him additional 
information in order to support certain data furnished 
with the request. 

After the request has been approved by the head 
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of the mechanical department it is sent to the purchasing 
department with instructions to request bids from those 
companies that manufacture the type of tool called for 
in the request. The purchasing department prepares a 
form on which is listed the specifications for the ma- 
chine. These specifications include such items as speeds 
and feeds, type of motor and electrical control, the size 
of work the machine is to take, etc. After all of the 
bids are received, they are usually handled in two ways. 
Either the purchasing department lists, alphabetically, 
on a special form the names of the companies sub- 
mitting bids which form is sent to the mechanical de- 
partment, or the bids are sent to the mechanical de- 
partment, to be listed there in the same manner. 

When the mechanical department receives the bids, 
they are carefully examined, and those bids are elimi- 
nated that do not meet the specifications set forth in 
the request. A further elimination is made on the basis 
of makes of motors, electrical control equipment and 
other accessories preferred by individual roads. Also, 
those companies are eliminated the products of which 
are known not to measure up to the high quality de- 
manded by the railroads. By the process of elimination, 
there usually remain from one to five bids from which 
to make the final selection. The final selection is based 
on quality alone. If it so happens that the selection 
is to be made from a list of companies, each of which 
manufacture a quality tool, then the final selection is 
made on a price basis. However, if the quality of the 
tools vary, the selection may still be based on the quality, 
if the difference in quality justifies the difference in 
price. The mechanical department makes the final se- 
lection. A formal requisition is then made out and 
sent to the purchasing department where the order is 
placed. 


A few sidelights on the subject 


A certain railway has been making an appropriation 
of $100,000 each year for several years for the pur- 
chase of new tools and shop equipment The selection 
of this is left entirely to the superintendent of motive 
power and his associates. In one instance, this officer 
was disappointed when the prices were received on a 
number of tools which he had expected to secure with 
the $100,000 appropriation. Rather than lower the stand- 
ard set up by this road, the superintendent of motive 
power purchased as many of the high quality tools as 
he could obtain within the appropriation, although he 
might have secured the number of tools that he was de- 
sirous of obtaining by accepting some of a lower stand- 
ard. 

One method of discovering possibilities for better ma 
chine-tools service has been used, which may be applied 
with several variations. Certain machine tool builders 
are invited to look over the present machine tool equip- 
ment and present facts as to what may be gained by 
replacing any of the present tools with later designs, 
or specifications of certain jobs are submitted to the 
builders, who are asked to submit their proposals for 
the most economical performance of the jobs. This 
provides the mechanical department officer with valu- 
able data with which to justify the replacement of old 
or inadequate tools in his shops. 


Where the methods differ in detail 


The methods of purchasing machine tools may differ 
in minor details. This is true of one railroad which is 
carrving out a policy of modernizing its machine tool 
equipment so that within a reasonable time it will not 
have in operation a tool that has been in service for 
more than ten years. The mechanical engineer passes 
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on all of the requests for new equipment. After he is 
convinced that the request for the purchase of a tool 
is justified, he secures the approval of the chief officer 
of the mechanical department. After the bids are in 
and the final selection is made, the mechanic who will 
operate the tool is consulted as to whether the tool se- 
lected meets with his approval. There have been sev- 
eral instances where the operator did not agree with 
the selection made and was able to convince the mechan- 
ical engineer that another tool should be selected. 


The machine tool expert 


On another road, the mechanical engineer passes on 
requests for machine tools after a supervisor of machine 
tools and and shop equipment has investigated the neces- 
sity for the tool. This supervisor reports directly to 
the mechanical engineer, who after approving the re- 
quest nasses it through the regular channels. 

On one large trunk line, a mechanical officer on the 
executive staff passes on all requests for shop eauipment 
and makes the final selection of the unit to be purchased. 
This set-up is unique in that the mechanical officer is 
not a member of the line staff. He is a specialist who 
not only understands the importance of adequate ma- 


The engine terminal requires its share of modérn equipment 


chine tools for economical shop operation, but also fully 
appreciates the point of view of the executive officer. 
Here again, the request is supported with complete data 
to justify the purchase. This mechanical officer sub- 
mits the request to the executive officer for his О. К. 
The supporting data is never submitted with the bid, but 
is always available if the executive officer questions the 
purchase. 

While there are numerous variations in the details 
of practice, two facts may be stated as of almost uni- 
versal application: (1) the foreman either originates 
the request for new tools, or is consulted as to his re- 
quirements by the tool committee or the machine tool 
supervisor, and (2) the judgment of the chief me- 
chanical officer is the controlling influence in the final 
selection when tools are purchased. 


Keeping machine tools up to date 
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Maintenance of modern motive power 
dependent on well-equipped shops—High grade 


tools are the cheapest in the end 


By М. F. Wetzel 
Plant engineer, Cleveland, Cincinnatti, Chicago & St. Louis 


may in general be divided into two classes: 

Those required for continuous heavy-duty pro- 
duction in the company's principal repair shops and 
those of relatively lighter design which may be expected 
to give long service on intermittent duty where ex- 
treme accuracy is not the all-important factor. 

The problem of machine tool selection for railroad 
work is to get the best possible machine for the class 
of service for which it is intended. Unlike the auto- 
mobile or large industrial plant the production prob- 
lem of a railroad shop is not one of continuous output 
of thousands of parts of the same design, but one of 
maximum output on a variety of locomotive parts 
which are rarely required in sufficiently large quan- 
tities to permit tooling a machine up to its maximum 
capacity. So, at the outset, it should be recognized 
that the problem of equipping and maintaining a rail- 
road shop is one of an entirely different nature than 
that of selecting equipment for an automobile plant 
where the nature of the work permits the production 
engineer to predetermine his output and tool the ma- 
chines to meet the requirements. 

It is probable that a record of the actual service 
hours of machine tools in large railroad shops where 
output is steady, as compared with similar machines in 
an automobile plant, would reveal the fact that the 
machine service hours per working day in the railroad 
shops would be somewhat lower owing to the fact that 
the work is of a variable nature and that there must, of 
necessity, be some lost time in changing jobs. The 
standard of maintenance on shop machinery being the 
same, this one factor alone would lead to the conclu- 
sion that a machine tool in a railroad shop should last 
a greater number of years than in the shop where it 
would be driven at maximum capacity during every 
hour of the working day. 


M ACHINE tools for service in railroad shops 


It has been stated that by comparison with other in- 
dustries the depreciation rate on shop machinery in 
railroad shops is ridiculously low. With no convincing 
statistics available it may be stated that were a thor- 
ough study to be made with the idea of establishing an 
adequate depreciation rate on railroad shop machinery, 
that rate, once established, must of necessity be lower 
than the rate for the modern industrial plant if for 
no other reason than that the nature of the service is 
conducive to longer life. 


The question of depreciation 


Owing to the accounting system peculiar to railroad 
operation, most railroads do not charge off depreciauon 
on shop machinery and the small amount that appears 
each year in the annual report of the Interstate Com- 
merce Commission against this item does not in any 
sense represent a figure that could be used with any ap- 
proach to accuracy. The few roads that do charge off 
depreciation have determined the rate individually and 
it is the combined reports of only a few roads that 
make up the item appearing as "Shop machinery de- 
preciation" for Class I railroads. "Therefore, it is ob- 
vious that even though the total valuation of shop 
machinery on Class I roads were known, the ratio of 
existing depreciation figures to the valuation would pro- 
vide a rate of depreciation so low as to indicate an ex- 
pected service life for machine tools that would be be- 
yond reason. 

Many railroads that have studied the question of ma- 
chine tool life have arrived at depreciation rates vary- 
ing between five and ten per cent annually. Experience 
has shown that a standard well-built machine tool may 
be expected to render an average of 20 years' service 
in railroad work and, for purposes of estimating ex- 
pected savings, we have established an arbitrary de- 
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preciation rate of 4.5 per cent based on an expectant 
service life of 20 years, leaving 10 per cent of the 
original value recoverable as scrap upon retirement. 


The problem of selection 


In the opening paragraph of this article the state- 
ment was made that railroad machine tools are divided 
into two classes. Of the first class mentioned—those 

"required for heavy duty on accurate work at maxi- 
mum output—it is obvious that only the best machine 
tool can meet the requirements. А railroad company, 
expecting as it does at least 20 years' service from a 
machine, should buy high-grade machine tools of stand- 
ard design made by reputable manufacturers who are 
in a position to service and supply replacement parts 
during the entire life of the tools. Such machines 
are not usually the lowest in initial cost, but the price 

‚ factor should not by itself be the dominant considera- 

tion in the selection of machinery. Productive capacity 
is extremely important and it is equally important to 
know that the machine you are buying today is inher- 
ently of such quality, as related to design and construc- 
tion, that it will maintain that productive capacity 
throughout its anticipated service life at a reasonable 
cost for maintenance. Nothing except an accurate 
record of maintenance costs will enable one so well to 
determine what the real cost of a machine tool is. It 
is axiomatic that a machine which has been well de- 
signed and carefully constructed in the beginning will 
render a given number of years or hours of service at 
a lower maintenance cost per year or hour than an- 
other machine which was inferior to begin with. It is 
not, therefore, difficult to conclude that in the original 
selection of machinery the few dollars saved on initial 
cost may, through numerous breakdowns and repair 
bills, be wiped out many times over during the 10 to 20 


Table I—Analysis of machine tool design—Engine lathes 
Drive ARRANGEMEN1 
Туре: of drive дыз КУУ ЖЫРЫН bos fet tds PERS eee Hed 3.0 
Gear 3.0 
Belt 1.0 
Clutch 0.0 
Type of driving clutch 3.0 
Material in contact ooien gene piei EE EETA ne 1.5 
Contact área, ва. ornare ihi ERA tos ee hp bes 1.5 
1.0 
0.0 


Method of adjustment ..................................... 


Total credits, per cent 
ЅнАРТЅ AND SPINDLE BEARINGS 


No. and size bearings on drive shaft 
Type of drive shaft bearings 
Are bearings renewable .................................... 
Dia: driving shaft: ыиы кгды ort E AERE enr 
Max. s driving shaft, rpm. ........................... 
Type intermediate shaft bearings 
Are bearings renewable 
Dia. inter. shaft 
Max. specd inter. shaft, r.p.m. 

Relation drive shaft speed to inter. shaft speed (max) .... 


Total credits, per cent ............................... 10.0 
ALL Gears AND METHOD oF SPEED CHANGE 
Face dimensions, driving shaft gears ...................... 
Max. periph. speed, each gear ............ 
Method of speed change: spline sbaft ... 
positive clutch . 
friction clutch 
Material in gears ........... ............................ 
Heat ireatment. uec poo Уруй бин eos e cae dara d 
Form. of tooth «iocos cese ace pE as ne irri DH nd 
Face dimensions inter. shaft gears ........................... 
Max. periph. speed, inter. gears ............................. 
Method of speed change: spline shaft .................... 
positive clutch ................ 
friction clutch ................. 
Material in gears ........................ 
Method of heat treatment 
Form of gear tooth ....... ... 
Face dimensions spindle gears . 
Max. periph. speed, gears 
Method of speed change: spline shaft “озык кж eee 
positive clutch ................ 
friction clutch ...........0. 0006 
Material “in: wears. Siano oas iaar Swe p ls кА ba аЬ 
Method of heat treatment .................................. 
Form of gear tooth ....... 0.0... у гыр кун ж кэе ска Как». 
Total credits, per cent ............................... 10.0 


RAILWAY MECHANICAL ENGINEER 


Vor. 102, No. 6 


SPINDLE AND BEARINGS 
Diam. of spindle in bearings 
Material in spindle ..................._................... 
Dimensions of spindle bearings 
Diam. spindle nose ........................................ 
Material in spindle bearings ................................ 
Are bearings renewable .................................... 
Type and dimensions of thrust bearings: 


Total credits, per cent 
Отплмс System 


Pump and splash 
Splash only аавв y арысында func E] ect i 
Oil:Cups: so ieee lo s Mee y EE EAMES ITE RE EIUS 


Total credits, per cent 
Br» 

Distance from front vee to back vee .. 
Distance from front to back, outside ... 
Distance from front to back, inside .. 
gth of seasoning ...................... 

Are the ways chilled 
Material in bed 


Total credits, per cent 
CARRIAGE 

Length of carriage on vees .................................. 
Contact area carriage and bed 
How is wear taken up 
Cross section bridge ....................................... 
Contact area cross slide .................................... 
Method of cross slide wear take up ........ 
Max. contact, cross slide and compound rest 
Min. contact, cross slide and compound rest 
Method of wear take-u ee 
Angle of compound swivel .................................. 


Total credits, per cent 


Кен: Otal eredita, per сен сорлы ы ааа зыны 
Single or double wall—single ................................ 

ouble 

One-piece casting losses see 
Material іп apron gears ................................... 
How are apron feeds engaged .............................. 

How is apron lubricated 


Total credits, per cent 
Quick Снлмсе Gear Box 


Material in quick change gear box 
Form of teet! 


Total credits, per cent ................................ 2.0 
TAILSTOCK i 

Length of tailstock base .......... ......................... 

Method of clamping spindle 
Diameter of spindle ............... sss eese 
Travel of spindle ...... eee 


Total credits, per cent .............................. 3.0 


GRAND TOTAL CREDITS, PER CENT 75.0 


years that the machine will probably be in service. 

How, then, can a railroad protect itself against loss 
which may arise as the result of the selection of un- 
suitable machinery? It has been said, concerning some 
railroads, that undue influence on the part of the pur- 
chasing department has resulted in the purchase, on a 
price basis, of inferior equipment which has not ren- 
dered satisfactory service after installation. If this 
be true, and in many cases no doubt it is true, the fact 
remains that the purchasing department cannot justly 
be criticized for such an occurrence. 

It is the function of the purchasing department to 
secure, at the most favorable market price, equipment 
which it has reason to assume will render satisfactory 
service to the railroad company. The purchasing de- 
partment has no facilities within its own organization 
to guide it in buying materials or equipment except 
those which competition has standardized and on which, 
quality being the same, price is the real consideration. 
Machine tools do not come in that category. The pur- 
chasing department, where the question of machine 
tools is involved, must rely upon the mechanical de- 
partment for information that will enable it to go into 
the market for machinery with a confidence that what 
it secures will render satisfactory service. It is the 
function of the mechanical department to know its 
requirements well enough that it may recommend be- 
yond reasonable doubt the kind of machine tools that 
experience in service has demonstrated will render 
satisfactory service and to assure itself that the ma- 
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terial furnished on requisitions is of such quality that 
it will meet the requirements of the service for which 
it was ordered. 

It is obvious, then, that if the mechanical depart- 
ment does not protect its own interest by a thorough 
knowledge of the equipment which its operations re- 
quire, no share of the responsibility for securing in- 
ferior equipment should be placed upon the shoulders 
of another department. The mechanical department 
can best protect its own interests in the matter of 
machine tool selection by developing methods to as- 
sure the selection of the right kind of machinery. This 
selection must naturally be based upon a knowledge of 
the proper design and construction as applied to new 
machinery and a knowledge of the service record of 
the machine after it is installed. A railroad shop op- 
erating on the piece-work basis is more nearly compar- 
able to a production shop than one operating on a day- 
work basis. A machine tool that may render appar- 
ently satisfactory service in a day-work shop will very 
often be subject to severe criticism when operated by 
a mechanic working on piece-work. It may easily be 
seen that of two machines, one inferior to the other 
in quality, the higher grade machine will enable an 
operator to turn out more work in a given time with 
less effort. Owing to the fact that the other machine 
of inferior design and construction has not the pro- 
ductive capacity of the higher grade machine, either 
the operator must be handi- 
capped by smaller earnings or 
the railroad company must, of 
necessity, pay a higher piece- 
rate in order that the operator 
on the latter machine may make 
a reasonable wage for his 
day's work. Shops operating 
on a piece-work bgsis auto- 


matically provide a more nearly accurate record of 
production costs than is otherwise the case. 

The selection of shop machinery should, therefore, 
be based on two factors: First, proper design and con- 
struction of the machine; second, a record of its per- 
formance in service. Inasmuch as a properly designed 
and constructed machine may be expected to render bet- 
ter service than an inferior machine, it is not unrea- 
sonable to place greater stress on the importance of 
the first factor. 


How the Big Four selects machine tools 


..This company is not primarily interested in the in- 
10а] cost of a machine tool. Selections are made on 
the basis that the tools should fulfill the requirements 
of the job to be handled. With this in mind, a classi- 
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fication of machine tools has been made so that a 
choice may be had at the time of purchasing among 
the tools best suited for the work contemplated. This 
grouping can be accomplished only on standard ma- 
chine tools, but standard types fulfill the greater part 
of a railroad’s machine tool demands. 

In order to arrive at a basis on which a fair com- 
parison could be made of the different makes of ma- 
chines, it was necessary to prepare an analysis of the 
most important factors involved in the design and con- 
struction of machine tools. This involved securing a 
great deal more information than is usually furnished 
either in machine tool proposals or in the manufac- 
turers’ catalogues. All of the most important types 
of machine tools were involved in these analyses; a 
separate analysis was made for each type of machine, 
an example of which, as it was worked out for engine 
lathes, is shown in Table I. 

The principle of the analysis is to apportion certain 
percentages as credits to different factors involved in 
the design as, for example, the drive arrangement of 
an engine lathe. The drive arrangement was con- 
sidered to be of sufficient importance to warrant 10 
per cent of the entire value of the design of a machine. 
Considering the several details of drive arrangement, it 
can be seen that the higher percentage values are as- 
signed to those factors in design which are considered 
to be the most modern. Therefore, in the case of an 
engine lathe, a  geared-head 
machine is allotted a percent- 
age of 3.0, whereas a belt- 
driven machine a percentage of 
1.0. Continuing this principle 
throughout the entire machine, 
it can readily be seen that the 
more nearly a machine ap- 
proaches ideal modern machine- 


tool design, the higher will be its percentage of value. 
The percentages allotted to design and constructional 
factors amount to a total of 75. It is considered that 
25 per cent of the credit value of a machine tool 
should be allotted to its performance in service. There- 
fore, a system was developed whereby an individual 
record is kept of the performance of every machine on 
the entire road. 

Group numbers were assigned to the different ma- 
chines. For example, all of the lathes were num- 
bered from 1 to 500; drills from 501 to 1,000; car 
wheel boring mills, 1,151 to 1,200, etc. In this way the 
number of an individual machine on the card record 
readily indicates just what type of machine it is. The 
file containing the machine-tool service records is made 
up initially of a set of cards on which a complete de- 
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scription of the machine is recorded, together with its 
history and original cost installed. When a new ma- 
chine is installed, one of these cards, a sample of which 
is shown in one of the illustrations, is placed in the 
record file. As long as that machine operates without 
any charges against it for repairs, only this first card 
exists in the file. As soon, however, as it becomes 
necessary to charge repairs against a machine, a second 
card, which is also illustrated, is placed in the file ad- 
jacent to the original record card. On this card is en- 
tered a record of the dates of repairs, the nature of 
the repairs or replacement and the cost of the job. In 
the case of railroad shop machinery it is seldom pos- 
sible to keep an exact record of the labor charges in- 
volved in repairing a machine tool for the reason that 
it depends on whether the machine is located at a main 
shop or an outlying point. If at the main shop, the re- 
pair work is usually performed by a special millwright 
gang which specializes on work of that nature. If at 
an outlying point, the work is quite often performed 
with any suitable available labor. Therefore, in keep- 
ing a record of machine tool maintenance costs with 
present available accounting systems, only the record 
of material costs is entered on these cards. 

We have now pictured the details of the methods 
used for analyzing the design and construction of ma- 
chine tools and for keeping a record of the perform- 
ance of machinery in service, as indicated by the cost 
of maintaining the tools in service and the number of 
break downs. 


Classifying machine tools 


The next step in the process designed to insure the 
selection of proper machinery was that of classifying 
the different makes in groups depending on the relative 
value of different machines as indicated by the total 
percentage arrived at by the foregoing analysis. 

As an example of how the classification was arrived 
at, it may be assumed that a machine of modern de- 
sign and high grade construction could theoretically 
have a classification percentage of 100. This is based 
on the assumption that a perfect score of 75 per cent 
could be allotted for the various factors of design and 
construction. If, in addition, this same make of ma- 
chine had had a record of a number of machines in 
service in the company’s shops over a period of years 
with an entirely satisfactory maintenance cost in ser- 
vice, an additional 25 per cent could be added. By com- 
parison, a machine of relatively inferior design and 
construction could not possibly approach the maximum 
percentage of 75 and had machines of the same make 
been in service for several years and the maintenance 
costs in service been relatively high, the credit given 
in such case would be somewhere between О and 25 per 
cent. On this basis of classification, all of the different 
makes and principal types of machine tools were classi- 
fied into three groups as follows: 


Class I—Machine tools where qualities of design and work- 
manship assure a long, accurate productive life on heavy-duty 
continuous production in important shops. 


Class II—Machine tools of lighter design, fully capable of 
long service on intermittent duty in which extreme accuracy 
is not the most important factor; for example, machine tools 
in outlying small shops or engine terminals where the machine 
may be called upon for only one or two operations each day. 

Class I11l—Machine tools entirely unsuited in design for the 
kind of work which must be performed in railroad shops. 


Machine tools are selected by a tool committee which 
consists of the assistant superintendent of motive power, 
who is usually represented by the shop superintendent, 
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the general foreman of the company’s principal repair 
shop and the plant engineer, who is a member of the 
mechanical engineer’s organization. No definite yearly 
appropriation is set aside for the purchase of machine 
tools. It is felt that the shop equipment may be more 
nearly kept up to date by replacing or adding ma- 
chinery as the real need arises. 

A machine tool may require replacement because of 
lack of capacity or mechanical deterioration. Addi- 
tions to the machine-tool equipment are largely brought 
about by the selection of an entirely new type or de- 
sign of machine for a class of work not heretofore 
common to railroad shops. Changes in locomotive de- 


DATE PUR. 1925 совт $6,217.00 


Aug. 1927 


When the first repairs are made to а machine this record of 
repair costs is entered in the file with the machine 
| {оо1 гесога сага 


sign are constantly demanding new types of machine 
tools for the adequate maintenance of motive power, 
whereas changes in the design of ‘machine tools them- 
selves are responsible for the developments of more 
modern machines of increased capacity. It is for these 
two principal reasons that new machinery is purchased, 
and the record of accumulated repair costs on existing 
machinery probably serves as one of the best indicators 
of the fact that a machine tool needs replacement. 

All requests for repair parts for shop machinery 
pass through the office of the mechanical engineer 
who, before approving the request for replacement, 
investigates the service record of the machine involved 
with the idea of finding out whether it might not be 
more economical to replace an old machine with a new 
one. Increasing piece-work prices on individual jobs 
are a fairly accurate indicator that either the man or 
the machine is at fault. In order to determine which 
is the case, time studies are made on similar work 
performed on modern machines which would be con- 
sidered as replacement machines and new piece-work 
prices tentatively figured from these estimates. From 
these figures the probable yearly saving may be ob- 
tained. To warrant favorable consideration by the 
management in approving the expenditure for a new 
machine this total saving must be sufficient to meet 
the following yearly charges on the increased capital 
investment: 

Interest 
Repairs: «ool RR AES T a E E A ave 


Depreciation 
Taxes and insurance 


6.0 per cent 
5.0 per cent 
4.5 per cent 
1.5 per cent 


Total 17.0 per cent 


While it is realized that the repair charges will in- 
crease with the age of the machine, it is felt that a 
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straight charge of five per cent is sufficient for esti- 
mating the necessary return on the investment. The 
depreciation charge, as previously stated, is based on an 
anticipated service life of 20 years, leaving 10 per cent 
of the original value recoverable as the salvage value 
on retirement. With the question of an adequate re- 
turn on the investment satisfactorily settled, the ma- 
chine-tool committee prepares a request for formal 
authorization to purchase the machine in question, the 
request, of course, passing through the hands of the 


Mfgrs. No. NK 236 
3518 


TOOL NO. 29 

AFE 
Kind Engine lathe 
Style 36 in. 
Maker 
Bought From 


Reqn. No. 520-38 


Cot $6,217.00 


Location Mach, & Erec. Shop 
Location 
Location 
Location 


FOR DESCRIPTION SEE BACK OF CARO. 


Installed ct Beech Grove, Ind. 
Moved to 
Moved to 
Moved to 
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conditions will waste any time in following up an in- 
quiry where there is practically no chance of getting 
the business. From the railroad company’s standpoint 
it simplifies the selection of equipment for the reason 
that in considering the proposals submitted there is an 
assurance that the bids submitted are all on machines 
of equal quality and all entirely suited to the job. 
Where a machine tool is required for an important 
job in a main shop, Class I tools are specified and, 
likewise, where a high-grade production tool would 


DESCRIPTION 
Depth 


AFE-3318 


Floor Space Width Height 


Weight - 14,500 lb. plus additional weight of 
8-ft. bed. 
Taper attaohment included 


Kind of Drive Direct Gear Si yk ok MD E 
Size 20 hp. б, E. 
Speed full load R.P.M. 


General Plan A-1482 


Motor Namber 3,812,828 
Counter Shaft pully 
Foundation Plan 


1740 
A-1483 


The two sides of the machine-tool record card showing the history of the machine, equipment data and original cost 


proper departmental officers for approval. 

It is realized that because of improvement in machine 
tool design it may be economical to replace machines 
that still have a number of years of service life re- 
maining in order to profit by the savings of increased 
capacity. Suggestions for replacements of this kind 
are always welcomed and there is no hesitation in rec- 
ommending the replacement of any machine tool when 
the savings demonstrated warrant such action. Such 
cases of early obsolescence tend automatically to list 
the original machine to Class II and in such cases the 
tool is retired for transfer to a minor repair point at 
which its productive capacity is a secondary factor 
in relation to its actual remaining physical service 
life. It should be emphasized that such transfers are 
recommended only after a careful survey of the con- 
dition of the machine, a minimum of five years’ re- 
maining service life being necessary. 


The final step in purchasing 


Once the formal approval for the purchase is ob- 
tained, a requisition is prepared by the mechanical de- 
partment and transmitted to the purchasing department. 
Ordinarily the request would indicate the machine 
wanted and general information as to size and equip- 
ment. Under this system the requisition not only 
specifies the general details necessary to identify the 
machine, but is worded somewhat as follows: 

One—48-in. car wheel Jithe знн Залкар a 
To meet the requirements of a machine of Class I. Equipment 
furnished by the following manufacturers will be entirely ac- 
ceptable : 

(List of builders) 


Embodied in the requisition will be found the names 
ot manufacturers whose machines meet the require- 
ments of the case in question. In this way the pur- 
chasing department has a guide as to the manufacturers 
who should receive inquiries and there is no possibility 
that a manufacturer whose product may not fit the 


obviously not pay for itself at a minor repair point, 
Class II tools may be asked for. 
Conclusion 

The problem of intelligent machine tool selection for 
a railroad shop involves a thorough knowledge of the 
peculiar problem of railroad shop production. It is 
not in any sense a problem comparable to that in the 
automobile plant. There are no doubt, however, many 
fundamental principles that have come out of the pro- 
duction shop that may profitably be applied to the 
railroad shop. The most important of these is the 
development of accurate records of machine-tool ser- 
vice, the analysis of which will make the selection of t^e 
proper machine for the job a relatively simple matter. 
Having removed the guesswork by a full knowledge 
of requirements it should not be a difficult matter to 
get equipment where actual savings may be clearly 
demonstrated. The real product of a railroad shop is 
the power that hauls trains. The intelligent expendi- 
ture of shop dollars will be reflected in the increased 
ability of motive power to produce more profit on the 


road between shoppings. 


This locomotive is not the “King George V” of Baltimore & 
Ohio centenary fame—It was built in 1916 by the 
American Locomotive Company for the Togoland 
(Africa) Military Railways—Tractive force, 
18,000 Ib. 
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How the White Company solves the problem of machine tool selection 
—An example of automotive plant methods 
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INCE the automobile first became а factor іп in- 

dustry its progress has gone hand in hand with the 

development of modern machine tools. Because 
machine tools play such an important part in the auto- 
motive industry, it is reasonable to expect that those 
who are in close contact with automobile plant manage- 
ment should have made an exhaustive study of machine 
tools and their uses. Because of the rapid expansion 
of the industry and the keen competition that has 
existed between manufacturers, the automobile plant has 
made great progress in the development of machine 
processes and shop equipment. Necessity has forced 
the development of many new machines and processes 
that, from an economic standpoint, have not found their 
way into other types of plants where maximum special- 
ized production has not been such an important factor. 

This article deviates somewhat from the beaten path 
in which the Railway Mechanical Engineer usually 
travels in that it is going entirely outside of the railroad 
shop field for examples which it is hoped may show the 
beneficial results of thoroughly studying the problem 
of machine tool replacements. It is intended to present 
a picture of the manner in which an automotive plant 
looks upon the problem of maintaining plant equipment 
and the methods by which the equipment may be xept 
at a standard which insures satisfactory output. All of 
the information upon which this article is based has 
been obtained from the production engineer's depart- 
ment of the White Company, Cleveland, Ohio, manu- 
facturers of White motor trucks and buses. 

The White Company's plant at Seventy-ninth street 
and St. Clair avenue, Cleveland, Ohio, is, in every sense 
of the word, a modern automobile plant, yet, at the same 
time, it is not an entirely new plant because of the fact 
that this company is one of the oldest manufacturers of 
trucks and buses in this country. These facts are signifi- 
cant not from a standpoint of purely general interest but 
because of the fact that the shop equipment problem 
may be solved on the basis of many years of progressive 
experience rather than the problem of maintaining 


у 


equipment іп а plant which, like some automotive and in- 
dustrial plants, are only a few years old. 


The problem of production 


The term production is one which is often used rather 
carelessly. Production, simply defined, means the 
product of labor. The term, production, however, has 
come to be a synonym for the mass output of large 
modern industrial plants. When time study work and 
the efforts of industrial engineers specializing on a cer- 
tain class of work some years ago demonstrated the 
ability to produce a greatly increased number of units 
in a given time, the attention of the mechanical in- 
dustries was focused on certain plants that had accom- 
plished rather spectacular results. Competition forced 
others to follow suit and after the passage of a few 
years, the work of the larger automobile and industrial 
plants was commonly said to be organized on a "pro- 
duction basis," this term being used to signify that the 
work was efficiently organized. As long as 15 years 
ago, efficiency engineers, who had been remarkably suc- 
cessful in automobile and industrial plants in increasing 
output by a systematic study of improved methods, 
looked upon the railroad shop as a horrible example of 
what an industrial plant should not be. Several or- 
ganizations of efficiency engineers endeavored to demon- 
strate how railroad shops might be put on a “produc- 
tion basis." That these efficiency engineers did not en- 
tirely succeed is due not so much to the fact that they 
were not entirely capable in their own field of endeavor 
but that they failed to recognize that the production 
problem of a railroad shop is entirely different from that 
of the automobile or industrial plant. Briefly, the prob- 
lem of the railroad shop is output of a variety of new 
and repaired locomotive parts, which varies in relative 
amount as does also the amount of work required on 
different parts of the same kind. By contrast, the 
problem of the automobile plant is one of maximum 
output of thousands of identical new parts at a prede- 
termined rate. An efficiently organized automobile 
plant and an efficiently organized railroad shop may 
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both be said to be on a production basis but it is evident 
from a knowledge of the difference in the two plants 
that the term so used must mean two entirely different 
things. 

Inasmuch as the automobile plant must work its 
machine-tool equipment at maximum capacity most of 
the time it is evident that machine-tool life under such 
service conditions must be relatively shorter than in a 
railroad shop. Machine tools in an automobile plant are 
the tools which produce the company’s revenue and 
their efficiency will determine, to a great extent, the 
ability of a manufacturer to make a satisfactory profit. 
Therefore, it is to be expected that those responsible for 
the management of an automobile plant must direct 
more attention to the problem of machine-tool equip- 
ment in order that inadequate or obsolete machines do 
not begin to eat into the profits which the plant might 
otherwise produce. Because they wear out faster, be- 
cause obsolescence is a more important factor and be- 
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In general we are concerned with two factors relating 
to machine tools: (a) The methods by which the fac- 
tory management is informed as to the necessity for 
purchasing new machine-tool equipment, and (b) the 
methods of selecting new machines and ultimately mak- 
ing the purchase. Three factors may be said to con- 
trol the purchase of new machinery: 

(1)—Replacement of worn out and obsolete machines. 

(2)—Replacements due to improved methods of manufac- 

ture or changes in the design of the product. 

(3)—Additional machines made necessary by increased 

production schedules. 

Any recommendations for the purchase of new ma- 
chinery, or in fact any equipment needed by the factory 
in the maintenance of its own facilities or the pro- 
duction of the company’s product, emanate from the 
mechanical officers responsible for factory output and 
maintenance. The factory organization is headed by a 
works manager who has charge of the entire plant. 
Coming directly under him are the production manager 
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The machinery ledger form which records the history of the machine and its maintenance cost 


cause they must be constantly renewed, the plant man- 
agement must assure the timely replacement of plant 
facilities by charging off depreciation at an adequate 
rate. 
The White Company's machine tool problem 

The maintenance of the White plant equipment in- 
volves the constant observation of the performance of 
2,500 machines, each one of which is an important factor 
in some production line. If the machine has the ca- 
pacity and accuracy required, it may contribute to the 
smooth flow of parts which ultimately reach the final 
assembly line. If, however, through deterioration due 
to service or age or loss of accuracy, the machine begins 
to fall behind on the job the detrimental effects will 
eventually be felt farther along the line. It is, there- 
fore, vitally important that means may be constantly 
available to determine the moment any machine unit in 
the plant is not capable of holding up its end of the 
work. How this is accomplished is the real subject of 
this article. 


and the production engineer. Relating particularly to 
machine tools, probably the greatest authority is vested 
in the office of the production engineer who is held 
entirely responsible for type and installation of all 
equipment in the plant. Under the supervision of the 
production engineer come the shop engineering, planning 
and time study departments. 

When a change is made in the design of the product 
which involves a change in the process or order of 
manufacture, the designing department furnishes the 
production engineer with the details of the change in 
question. This is turned over to the shop engineering de- 
partment which makes an analysis of the change with 
the idea of discovering what alteration in process or 
production methods must be made and in order to as- 
certain whether or not the plant is adequately equipped 
with suitable machinery successfully to produce the new 
product in the quantity required. Therefore, this fac- 
tor has an important bearing on the replacement or ac- 
quisition of machine tools in order to determine whether 
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to replace the machine in kind or whether to rearrange 
processes or methods so as to permit the introduction 
of new type machines having greater capacity. An ex- 
ample of this latter factor is seen in the case of a cer- 
tain part which previously had been made on a battery 
of 33 machines operated by 33 individual operators. An 
‘increase in the manufacturing schedule directed atten- 
tion to a lack of machine capacity, as indicated by ma- 
chine load records, and as a consequence the 33 ma- 
chines and operators were replaced by eight semi-auto- 
matic machines requiring only three operators. In the 
case of the 33 machines removed from active service, 
their remaining service life, as indicated by their initial 
cost less accumulated depreciation, was of an amount 
sufficient not to justify their retirement.and replacement 


Below—The old method: Rough 
grinding cam lobes with cam 
grinding attachment — Produc- 
tion 35 pieces in eight hours, or 
13.66 min. per piece — Wheel 
pressure results in distortion of 
camshaft, necessitating leaving 
more stock for finish grinding 


except by virtue of the fact that the saving in operating 
costs by the installation of the new type machines was 
great enough to absorb entirely the amount of the ad- 
ditional investment within a period equal to the remain- 
ing service life of the old machines, based on a depre- 
ciation rate of 10 per cent annually. 

Engineers in the production engineering department 
must be continually studying improved manufacturing 
methods and equipment. When additional machine 
equipment is required, the suitability of the tool for the 
job is the dominant factor. When it can be demon- 
strated that new equipment will pay for itself within 
one year, based on direct labor cost, there is no difficulty 
in obtaining the authority to purchase it. In consider- 
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ing different makes of machine tools, the design, con- 
struction and adaptability and, finally, the cost, is what 
will determine the make of machine purchased. In no 
case will the cheapest machine be purchased in prefer- 
ence to a higher priced machine of better design, con- 
struction and greater productive capacity. 


How proper selection is assured 


It is assumed that a good machine tool has real ser- 
vice built into it and, this being the case, a record of 
the performance of a machine in service will definitely 
establish its value. In order to reduce the selection of 


machinery, to an impersonal basis, accurate records of 
machine performance are required by the production 
Two sets of records main- 


cng:neering department. 


Above — The new method: 
Special lathe turning eight cam 
lobes simultaneously — Produc- 
tion 104 pieces per eight-hour 
day, or 4.57 min. per piece, a 
254-per-cent increase over the 
old method of grinding—no dis- 
tortion of the camshaft 


tained by the factory cost department which are di- 
rectly related to machine tools are known as the “ma- 
chinery ledger” and the “machine load and performance 
record”. The machinery ledger form, reproduced in 
one of the illustrations, shows a complete description 
of each individual machine, manufacturer’s serial num- 
bers, original cost installed, estimated life, current de- 
preciated value, location changes and, finally, a com- 
plete record of the exact costs of all repairs made to 
the machine during its entire service life. Before ex- 
plaining the use of the machine load record, it will be 
necessary to describe briefly the function of another 
record known as the “departmental machine load rec- 
ord." A sample form is shown using a battery of eight 


June, 1928 


grinders as a typical example. This departmental ге- 
port is furnished for all machines in the plant, either 
individually or grouped. Each machine has a maximum 
serviceability based on eight hours for each working 
day. Providing a machine, in order to meet a prede- 
termined schedule, is operated 7.2 hours in one day, the 
load record would indicate that there is some reserve 
capacity. The production department, by time studies, 
knows the maximum capacity of each machine and in 
scheduling work assigns a predetermined output for 
each machine. The schedule load in hours on the load 


data sheet will indicate whether or not a machine or 
group of machines has been able to meet the schedule. 
As in the case of the example shown, the battery of 
eight grinders was able to meet the schedule with six 


Above—The new method: Auto- 
matic crank shaft lathe turns and 
faces the center bearing of four- 
throw shaft at the rate of 8.42 
min. per piece—an increase of 
339 per cent over old method, 
with a half time operator 


service hours still available. Where it is necessary to 
work overtime to meet a schedule the machine load 
record will indicate this fact by a red figure in the 
“overload” column. Where these red figures exist on 
the load record it is an indication that, unless overtime 
is acceptable, additional machines must he installed to 
meet a schedule. These departmental load data sheets 
go to the cost department and are used to make up the 
machine load record shown in another illustration. On 
this form, in the last two columns, is the summary of 
the actual service hours of each machine, together with 
the record of the cost of machine tool repairs. This 
permits the whole question of machine tool performance 
to be reduced to a factor which might be termed the 
cost of machine tool repairs per service hour”. 
Machine tools are depreciated at the rate of 10 per 
cent annually. This rate has been found to be sufficient 
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to provide a reserve for the replacement of all ma- 
chinery due to wear and obsolescence. Machine tools 
which are purchased as a result of a change in design 
of product or a change in process, may necessitate an 
expenditure in excess of the depreciation reserve. Dur- 
ing the last few years, however, the appropriation for 
new machinery, based on the amount of the depreciation 
reserve, has been entirely sufficient to cover all machine 
tool requirements. 

The maintenance cost of machine tools is a most im- 
portant factor in the replacement of machines. The cost 
of maintenance per machine service hour and the ratio 
of total maintenance to original investment serve as in- 
dicators to determine when a machine is approaching the 
point beyond which it can no longer be economically 


Below—The old method: Turn- 
ing and facing the center bear- 
ing of a four-throw crankshaft 
on a heavy duty engine lathe— 
This operation required 37.97 
min. per piece 


operated. Each month a special list is drawn off from 
the cost records of all machines on which $25 or more 
has been spent for repairs during the previous month. 
Another list is made up of all machines on which the 
total accumulated repair costs has reached or has ex- 
ceeded 20 per cent of the original investment. Any ma- 
chine appearing on either of the above two lists is im- 
mediately the object of a special investigation to de- 
termine the reason for excessive maintenance expense 
and to determine the probability of a new machine be- 


ing needed. 
The process of purchasing 


When additional equipment is needed by reason of an 
increase in manufacturing schedules, the type of equip- 
ment is determined by the production engineering de- 
partment and the shop superintendents. The amount 
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of' additional equipment needed is determined by the 
machine-load record. When machines are needed to 
replace other machines, experience based on an analysis 
of actual operating records is the principal guide which 
the production engineer uses in determining what make 
machines shall be purchased. 

An exécutive committee controls all major expendi- 
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new machine is based on the maintenance cost of a 
similar make machine in actual service. The machine 
with the best past service record will receive preference 
in the consideration of new machinery. The purchase 
of new machinery of a type not heretofore used depends 
entirely upon actual studies made of the contemplated 
production. 
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The machine load and performance from which the cost of machine tool maintenance 
per service hour may be determined 


tures and directs all policies and programs. All ex- 
penditures in excess of $50 require the approval of this 
committee. When new machine tools are required the 
shop engineer originates an. appropriation request for 
the purchase of a new machine within an estimated 
cost limit. This request, after approval by the produc- 
tion engineer, production manager and works manager, 
goes to the appropriation committee for final approval. 
When the appropriation request, which corresponds to 
the railroad A. F. E., has been returned approved, the 
shop engineer issues a purchase request, naming the 
machine tool manufacturers whose representatives he 


Sheet Ко. 12 of 38 


DEPARTMENTAL MACHINE LOAD DATA 
BY MACHINE CLASS 


Date May 23, 1928 Schedule Б1-А-С14 


Avail.Hre. 

Type of Machine Machine 1-8 Hour 
& Cless No. Shift 
8.0 


Grinder 
Grinder 
Grinder 
Grinder 
Grinder 
Grinder 
Grinder 
Grinder 


2 Quarter, 1928 Dept.83 


Over or Under 


Houre Avail. 


The departmental machine load data sheet which tells the 
story of machine tool capacity 


desires to see in connection with the purchase of the 
new machine. In determining the best equipment, sev- 
eral machine tool builders may be consulted. They, in 
turn, will submit proposals and in special cases send 
engineers to work out the more complicated production 
problems. The production engineering department will 
carefully analyze all proposals and will decide the best 
machine for the particular requirements for which the 
tool is used. 


Purchasing machinery for replacement 


In purchasing machinery for replacements in kind due 
to wear and tear or obsolescence, the selection of the 


All correspondence between the factory management 
and machine tool builders is carried on through the pur- 
chasing department. It is important, however, to em- 
phasize the fact that the purchasing department merely 
reflects the recommendations of the production engineer 
in the purchase of new machinery and that the purchas- 
ing agent has no authority whatever to change any 
recommendation made by the production engineer. This 
method of purchasing virtually makes the production 
engineer the final authority in the purchase of tools. 
This in effect makes it possible for him to assure a 
machine tool builder’s representative that he will re- 
ceive the order for a certain machine and that it will 
come through in due time from the purchasing agent 
of the company. The production engineer in such a 
case can do this with the assurance that the purchasing 


department will not change his recommendations in any 
way. 
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То stimulate shop cleanliness at the Bellmead, Waco, Texas, 
shops of the M-K-T., a weekly prize of $1.00 is offered 
for the cleanest machine in the shop 


An ex-machine tool salesman speaks 
his mind 


The first of a series of stories written by a railroad man 
who was once a “peddler” 


of Independence he wrote, near the beginning 
of the second paragraph that “all men are cre- 
ated equal”. That he was absolutely right is proved 
today—a century and a half later, by the arguments 
going on in the smoking compartments of Pullman cars. 


\ \ THEN Thomas Jefferson drafted the Declaration 


Where is there another place under the sun today 
where men of all walks of life can foregather and dis- 
cuss, on terms of equality, the affairs of the universe, 
as they do in the smoking room of a Pullman car? The 
smoking compartment is a grown man’s refuge; a place 
of relaxation from daily cares; a place beyond reach 
of the telephone; the “paging Mr. Jones” of the hotel 
lobby ; the insistent salesman or the exacting customer. 
Files and correspondence are out of reach. He can 
rest, smoke and chat at ease. The traveling man who 
spends weeks and months away from his home finds the 
smoking-room conversations more interesting than the 
local gossip of the small town hostelry. Likewise, he 
prefers the meals in the diner and a bed in “lower 
five” to its indifferent dining room service and frigid 
rooms. 


An engine failure on the X. Y. Z. delays the 
Carbon Valley “Ranger” ; 


An undergrade crossing at Briggs would have allowed 
the Carbon Valley Railroad and the X.Y.Z. Line to have 
gone on with the routine of their own business without 
any interference of one with the other. However, the 
Briggs crossing was a grade crossing and the engine- 
man of the X.Y.Z. extra 487, had disconnected the left 
side of his locomotive while pulling a long drag over 
the crossing about a half hour before the Carbon Valley 
“Ranger” was due. As a result, the X.Y.Z. had the 
crossing blocked when the “Ranger” arrived at Briggs 
and through some chance of fortune, the occupants of 
the smoking compartment of car 14 of the Carbon 
Valley “Ranger” found themselves sitting not far from 
the disabled 487 of the X.Y.Z. Had there been an 
undergrade crossing, the disabled 487 would have 
meant nothing to the five occupants of the smoking 
compartment of car 14. As it was, the engine crew and 
the 487 with its drag were waiting to be “drug out” 
and the “Ranger” had to stand at Briggs until the cross- 
ing was clear. 


Professor Jackson of Awanna Township High School 
started all the trouble. The professor had been de- 
scribing the details of automobile building as practiced 
at the Leader Automobile Plant. While he was highly 
enthusiastic over the clock-like precision with which the 
different moves in the construction of the automobiles 
were executed, his word picture was rather indistinct. 
Professor Jackson was an up-and-coming young school 
master. He had opened the first session of Awanna 
High School the previous term by solemnly declaring 
before the student body that he fully realized that the 
eyes of the world would be upon him as he labored in 
his new capacity. Professor Jackson did not under- 


rate his own importance, which in this case got things 
started. 

"Railroad mismanagement is apalling’’ quoth the 
learned professor. "Here this whole train waits while 
those men on that locomotive smoke cigarettes. Why 
don’t they come over here and borrow the ‘Ranger’s’ 
locomotive and get the tracks clear so that our train 
may proceed? If I were in charge of that train I cer- 
tainly would do something. It seems characteristic of 
railroad men that they are obsessed with an inertia com- 
plex. They seem at all times prone to remain at rest 
until they receive what in their language is called 
‘orders’ or instructions. I simply do not understand why 
railroad men seem unable to take anything upon them- 
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“Highball” Scott convinces Professor Jackson that he’s по 
railroad man 


selves, but at all times wait until they are told just what 
they should do next.” 


“Highball” Scott explains 


Hiram Ball Scott, master mechanic of the Carbon 
Valley, and known on that road as “Highball” Scott, 
was just on the point of yielding to the temptation of 
getting off the train to walk over and give his friends 
on the X.Y.Z. a little razzing, when the sarcastic re- 
marks of the professor suddenly brought him to at- 
tention. He felt quite happy in the knowledge that 
some one other than himself would have to explain that 
engine failure, but, on the other hand, the delay to the 
"Ranger", which was the pride of his road, tended to 
shorten his temper. So the prospect of an argument 
with the professor exactly suited his mood. 

Was the gentleman a railroader? No? Of course 
not. Any one could tell that. Had he ever been a 
railroader? No? Certainly not. Well, that was the 
blankity blank trouble the railroads were up against. 
What was the gentlemen’s occupation? Principal of 
Awanna High School. Managing a bunch of school 
children was different from managing a railroad. If 
the '""Perfessor", like the peddlers who continually criti- 
cise or joke about the railroads, their equipment and 
their management, only knew a little about railroading, 
they would have less to say at the wrong time. Peddlers, 
in particular, always seemed to be wise-cracking on rail- 
road topics. Some of them apparently did not have 
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much else to до. They came and went without schedule, 
or regularity. They would, if necessary, spend a whole 
day waiting to see you, yet once they got to the rail- 
road station, they were always in a hurry and were al- 
ways ready to complain over a little delay of 10 or 
15 minutes. 

Highball’s English was not faultless as he enlarged 
upon the facts already set forth, but in volume and em- 
phasis it was ample for the occasion. Although lack- 
ing in some things, Highball Scott was amply grounded 
in loyalty to his company and to railroads in general, 
and, by his pointed and sarcastic comments, quickly 
silenced Professor Jackson. Highball could chase a 
gang of roundhouse help as fast as any man who had 
ever fought a track supervisor, train-master, or a 
grievance committee. He could likewise “pass the 
buck” with a grace that rivalled that of a magician. 
Last, but not least, he sometimes said nothing and was 


shrewd enough to iook wise when he was really con- . 


cealing ignorance. Sometimes Highball got by on abil- 
ity; sometimes on nerve alone. But he had the spirit 
which impelled him to produce results and producing 
results he was. 


Tom James speaks for industry 


A third occupant of the smoker had listened with 
interest to Professor Jackson’s comments on railroad- 
ing, and had given careful attention to Highball’s re- 
tort. He had also absorbed a considerable amount of 
Jackson’s rather hazy description of automobile manu- 
facture. With a brief apology to Highball and to Jack- 
son for taking part in the conversation, he introduced 
himself as Tom James, mechanical engineer with the 
Commercial Engineering Company. His duties were in 
the plant layout and in the inspection service division. 
No, he was not a railroader. Nevertheless, he begged 
to take issue with Mr. Scott and to volunteer his belief 
that proper inspection of the damaged parts of the 487 
would have revealed the defect which caused the engine 
failure before the failure occurred and thus have avoid- 
ed the delay. 

“Mr. James”, said Highball, “I have been railroading 
for 40 years, and I never seen—” 

“Quite so, quite so, Mr. Scott,” replied James. “The 
point I wish to make clear is my belief that proper in- 
spection is highly essential in construction and operation 
of the many and all sorts of mechanical appliances. 
Professor Jackson, the automobile building processes 
described by you function in their highly efficient man- 
ner owing entirely to two principles: The first, plant 
layout, planning and routing of work; the second, in- 
spections which assure accuracy and proper finish of the 
various parts. This is all highly essential in mass pro- 
duction." It was also the opinion of Mr. James that 
were it possible to select and handle materials properly 
in the building of railroad equipment and to maintain 
a sufficiently rigid inspection of such equipment when 
in service, equipment failures could be almost entirely 
eliminated. 

The quiet gentleman in the corner, if his general ap- 
pearance and occasional comments concerning crops 
might be taken as occupational indexes, was doubtlessly 
an agriculturist. 

The ex-machine tool salesman introduces himself 

The fifth member of the party, E. Zane Shafer, pur- 
chasing agent of the Carbon Valley Railroad, listened 
without comment to the remarks of the other members 
of the party. The quiet agriculturist was William Ed- 
gar Babbitt of the Evergreen Nursery Farms. А 

“Меп”, said Babbitt, “I beg to introduce myself. І 
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am in the nursery business. I often long to meet men 
in certain lines of railroad activity. The gentleman 
who has so ably defended the railways is, I am sure, in 
the motive power department. Ah, yes, master mechan- 
ic? That's certainly fine. Only one thing could be better, 
that is, to meet, at the same time, a representative of 
the purchase and stores department." 

"Easily arranged, Mr. Babbitt”, said Shafer. “I am 
purchasing agent of the Carbon Valley. Let me advise 
you, however, that we are not in the market for any of 
your products." 

"Very well, Mr. Shafer”, answered Babbitt, “I shall 
not attempt to make a sale. At the same time, the 
planting of some of your vacant lands with young trees 
would constitute, in years to come, an asset of import- 
ance to your company. First, have a cigar. Good. 
Permit me a brief historical sketch. 

“T have not always been a farmer, but I was born 
on a farm. Early in life I went to work in a small 


The “inertia complex,” discovered by Professor Jackson 


contract foundry and machine shop. Made cores in-the 
foundry, inhaled pine shavings in the pattern shop, 
patched farm boilers, grew fat on a diet of parting sand 
while cleaning and chipping castings. Worked in the 
machine shop on general work and finally was a proud 
youngster, at the end of my last year as an apprentice, 
to be told by the proprietor that he was well pleased 
with my efforts and I need not blush when I state that 
I became a full-grown machinist. I forgot to say that 
this shop, as a side line, built a few small lathes. Ma- 
chine-tool building interested me, and I longed to work 
at it. 

“However, soon after finishing my time, I drifted 
away from the scenes of my apprenticeship and for 
several years worked in a number of shops as a journey- 
man machinist. Some of the shops where I worked 
were railroad shops, yet I cannot say that I ever felt 
an inclination to become a railroad president by way 
of the mechanical department. In one of the shops 
where I was employed I had the good fortune to have 
fair success in operating a new machine tool. I was 
hired by the builder. I later went over to the sales de- 
partment and have since held some very good jobs. A 
few fortunate investments gave me a little capital. As 
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try is an excellent locality for fruit growing. There- 
fore, I am developing that line and have bright pros- 
pects. 

“Now that we all know each other, there is no rea- 
son why we cannot discuss the subjects I have in mind 
in a manner that may be of benefit to us all. 


Babbitt objects to the term “peddler” 


“First, Mr. Scott referred a few moments ago to 
certain patrons of his railroad as ‘peddlers’. I don’t 
particularly like the term. Too often there is a hyphen- 
ated cuss word prefix used with it. Who is the peddler? 
First, he is your customer in the passenger business. 
Second, he or his company is a customer of your freight 
department. Third, oftimes, like myself for example, 
he is a stockholder, consequently the boss of your boss. 
All in all, your customer is pretty much the whole thing 
in your business. Your job is to serve him, not to of- 
fend him. 

“That peddler is the one who comes to you and in 
a sugar-coated, painless style teaches you what to buy, 


Bill Babbitt once sold machine tools 


when, as the case may be, you don’t know enough about 
your own needs to make an intelligent choice. He is 
your equal in many respects, possibly your superior in 
some. If he did not have brains, he would not last 
long. 
“You say I am using rather straight talk. Yes, but, 
I trust, nothing offensive. Remember that, for the time 
being, you are not at your own place of business. 
You're just a passenger, same as the rest of us. . 

“I admit that I am expressing some thoughts that I 
never, for business reasons, felt quite free to hand a 
man, or prospective customer, in his own office. But 
here, I take it, we can all speak frankly. 

“In our little conference I may be classed as the 
stockholder, I invested in Carbon Valley stock for one 
reason only—to make my investment a profitable one. 
Therefore, I want my railroad to make money. I will 
also, as I see the Professor has left us, pose as Mr. 
American Public, the ‘peddler’ and the shipper. Mr. 
Shafer is buying for our railroad, and he must spend 
wisely. Mr. Scott is responsible for the maintenance 
of some millions of dollars worth of equipment and 
plant machinery. He must decide what materials he 


RAILWAY MECHANICAL ENGINEER 


319 


needs in his work, and Mr. Shafer will shop around a 
bit and buy the goods at the most attractive figure. As 
truly as railroads buy thousands of different articles, 
just as truly do they transport raw and finished ma- 
terials for thousands of companies. All in all, our in- 
terests are mutual. Time spent fighting is a total loss.” 


Selling supplies 


“Now to get down to selling railroad supplies, par- 
ticularly shop equipment. The first thing that I do not 
understand is the opposite attitudes that exist between 
two classes of employees of the railroad. Do you re- 
member of ever having met a rather important watch- 
man who eyed you with suspicion when you told him 
that you wished to ride on this train? Of course not. 

“Here is the condition—We are riding on this Pull- 
man. When we came to the ticket office, did we have 
to stand out in the corridor or sit on a hard, uncomfort- 
able bench in some dismal corner after answering some 
rather impertinent questions put to us by a self-import- 
ant office boy? No, we didn't. We did not even have 
to stand in a long line at the ticket window, as we do 
when getting theatre tickets or baseball tickets. There 
are several windows at the ticket office and sufficient 
help to attend to our wants promptly. When we pur- 
case our ticket, is it necessary that we wait until the 
proper official arrives at the office to affix his signature 
to our ticket? Again no. The ticket 15 already signed 
and is gladly given to us when we present our creden- 
tials, which in this particular case consist of the neces- 
sary funds to pay our transportation. 

"As we go to board the train there is someone present 
and at attention to aid us in getting on the train, show- 
ing us to our section or seat and taking care of our 
baggage. When the conductor appears, does he eye 
our transportation with suspicion and appear to be of- 
fended because we have elected to spend our money for 
a ride on his particular train? No, not at all. He an- 
swers our questions promptly and courteously. "When 
we wish to call the attention of the porter or the din- 
ing car waiter, we do so without leaving our seat. Be- 
yond all this, these courtesies are advertised as what 
the traveler may expect when he rides over this par- 
ticular line; whole magazine pages, which are purchased 
at mighty high space rates, bear colorful pictures of the 
enjoyment we may expect from our trip. 

“That, gentlemen, is the treatment accorded anyone 
who, for the time being, is the guest of the railroad 
after he has purchased a few dollars worth of its trans- 
portation product. 


The atmosphere changes 


“I alight from the train at ‘Fixem Junction,’ let's 
say, where the shops of the road are located. Here, I 
find a most unpleasant change of atmosphere, timed to 
commence precisely as I place a coin in the palm of the 
Pullman porter and hear his honest-to-goodness thanks 
for the gratuity tendered. At this moment it appears 
I have temporarily parted with my character as a gentle- 
man, or at least I have relinquished certain rights as- 
sumed to belong to the average American. 

"Without mentioning any names, let me relate pre- 
cisely what happened. I arrived at Fixem Junction one 
blazing August afternoon, expecting to make a brief 
call at the shops to straighten out some rather tangled 
information concerning replacements for an old type 
machine. Looking over the directory in the station, I 
noticed that the master mechanic's office was up on 
the fifth floor. I called at his office to inquire whom I 
should see concerning my mission. I learned that in 
this case the shop superintendent was in charge of the 
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equipment in which I was interested. I then asked a 
man in the master mechanic’s office where I could se- 
cure a pass to the shops. I was told that, as I was there 
on a mission concerning shop equipment, I might go 
direct to the shops without a pass. 

“A walk of something like half a mile including a 
long flight of stairs to a runway over the. tracks, fol- 
lowed by a trip down a flight of stairs of equal length 
to the ground, brought me within a few yards of the 
shop superintendent’s office. 


A cold reception 


“At this point I met a watchman who, in a tone in- 
tended to strike fear to the heart of a malefactor, sa- 
luted me with: 

*‘Where’s yer pass” and‘without waiting for an 
answer: ‘Who do ya want ta see?’ 

“I answered that I had no pass as I was informed in 
the master mechanic’s office that a pass would not be re- 
quired. Then, from the watchman: 

“ "What's yer business ?' 

"I handed him my card. He examined it critically, 
giving me a fishy stare and information something like 
this: 

“ ‘Well, if you want to see the superintendent, you 
will have to go back to the main office' (three blocks 
below the station). 'You see Mr. Blank and if he wants 
to give you a pass he will do it.’ 

"My time was short. I asked him would it be too 
much bother to call the shop superintendent out while 
I waited where I was, and see if he could adjust matters. 
The watchman promptly decided that this could not be 
done, so I retraced my steps up the long stairs, across 
the overhead, and down the other side, perspiring freely 
as I carried a bag in one hand and a brief case in the 
other. No taxi in sight. I walked to the main office 
and finally landed four times out, on a seat in the corri- 
dor. In due time I was permitted to enter an office 
and was submitted to a hard-boiled stare and a cross 
examination concerning my business. I was then given 
a pass to the shops. 

"Again retracing my steps, I went to the superin- 
tendent's office, but he was ‘out of town. After mak- 
ing an examination of the machine in question I de- 
cided what would be advisable in the line of repairs, 
but owing to the absence of the superintendent, could 
find no one to inform me what action would be taken. 

"Returning to the station after a decidedly unsatis- 
factory call, I learned that my train had left, and that 
in order to make certain connections, I would forfeit 
half of my night's rest." 

"Well" said Highball, “You didn't expect a brass 
band and reception committee at the station to meet you, 
did you ?" 

“No, but if your shop operates on similar lines, I as- 
sume that you have sufficient intelligence to post a sign 
somewhere near the entrance to the shop notifying 
strangers that they cannot be admitted to the shops 
without a pass. I am not going to ask you whether you 
do or do not have such signs at your plant, although I 
notice that you do not commit yourself." 


The reinstated gentleman 


"After all was said and done, I walked back to the 
station and after I had purchased my ticket I was again 
made to feel that the best that the road could put forth 
was none too good for me. І was reinstated—A gentle- 
man. 

“Now, the case I have related may be an extreme one. 
1 ат thankful to say that few shops are conducted along 
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these lines. Nevertheless, I see no reason why you or 
any other man in a similar position should take it upon 
himself to be plainly discourteous to a gentleman mak- 
ing a business call. In fact, I believe that 90 per cent 
of the men of the disagreeable class would not have the 
nerve to act in the same manner were they to meet the 
same strangers on any other ground. 

"Don't get me wrong that I feel that a plant should 
be left open to any stray who chances along that he may 
walk in and entertain himself as he sees fit. Unless I 
had a very close acquaintance within the organization 
where I called when a supplyman, I did not think of try- 
ing to go into a shop without having a pass. 


Advance arrangements would conserve time 


"On the other hand, however, if you sent to my con- 
cern asking that one of their service men call at your 
plant, there are a number of arrangements you could 
make to assure that man that he would be put in touch 
with the affairs concerning him at your plant in the least 
reasonable amount of time. You might enclose a pass 
with your letter for example. You might even scribble 
a pencil note and attach to your letter, with a copy to 
your gate man. You could at least show some improve- 
ment in this matter, which as I see, has continued along 
the same lines for a good many years. Our friend 
James here, could, I presume, give you valuable aid, 
providing you are of a receptive turn of mind, in de- 
scribing to you how problems of a similar nature are 
handled in thousands of manufacturing plants scattered 
throughout the country. 

"Another thing: You said a few moments ago that 
the supply man came and went without schedule and 
apparently had no regard for time. Suppose, the next 
time a supply man calls on you in regard to some matter 
which you have under consideration, that you tell him 
to be at your office at any hour of any day in the next 
month, or whenever it is convenient for you to meet 
him. You will find him there. Again, suppose you tell 
him he might wire you on or after some given date for 
an appointment. He wires you that, unless advised to 
the contrary, he will meet you next Tuesday, the 17th, 
at 2:30 in the afternoon. You will be expecting him. 

"Should it be that you wish to consult any of your 
staff at the time of his call, you will have them in- 
structed to be prepared to come to your office promptly, 
if called at that time. The arrangement will be far 
more satisfactory both to you and the supply man. He 
is glad to have a schedule. In fact, he tries to arrange 
a schedule, but it is frequently rearranged, owing to 
the utter disregard of some of his customers to the most 
elementary rules of business courtesy. In the long run 
all costs of supplies are paid for by the customer. Your 
company, Mr. Shafer, is going tc pay indirectly a pro- 
portion of the cost of every delay which you cause a 
supply man. 


Highball expresses a few doubts 


“The tale as related" said Highball, “is an interesting 
story. No doubt it works out fine on paper. But if I 
had to take that whole line as being all wool and guaran- 
teed not to shrink, I would soon be believing that all 
supply people were good enough to sprout a pair of 
wings on their shoulder blades and saunter happily along 
picking a golden harp. I have reasons, however, to be- 
lieve that some of those birds will never have the oppor- 
tunity to play a golden harp, and that is not on account 
of neglect of their musical education either. 

"You know, I have met peddlers, whether you like the 
term or not, who would be dispatched from a farm 
house with the dogs running as second and third sec- 
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tions, were they to use some of the tactics that I have 
had tried on me. Those experiences would make a 
story in themselves.” 

“І would be interested to know" said James, “how 
you, in the railroad field, handle certain matters relating 
to the purchase of, let's say, shop equipment." 

"What do you mean?” asked Scott. 


Highball buys a drill press 


"Well for example" replied James, "Suppose you 
wished to buy a drill press. How do you go about 
making the purchase, or to put the question in another 
light, what is the common practice of railroad shops in 
the matter of purchasing a drill press?" 

"Oh, I see," said Highball. "Well, we get in touch 
with Mr. Shafer here after we have been authorized to 
purchase the machine, and tell him we want, for ex- 
ample, a 24-in. upright drill press. He gets proposals 
and sends them to us. We look them over, decide 
which suits us the best, and tell him our choice." 

"[ might add, Mr. James," remarked Shafer, "that 
Mr. Scott's choice is usually the highest priced machine 
of the lot." 

"Naturally" replied Scott, "we would select a good 
machine when we know we are going to have it with us 
for years and years to come." 

"Would it not be advisable in that case," inquired 
James, “to inform Mr. Shafer when you ask for prices, 
that you wish to purchase a heavy duty machine, and 
also that the machine should be accurate to fulfill the 
requirements of your service." 

"Why do that?" said Highball. 


Buy the tool to fit the work 


"Why not do it?" retorted James. “What business 
have you asking a half dozen firms to quote on ma- 
chines that you should know in advance, are not at all 
suited for your work? Why have all those supply men 
coming to your shop and taking your time, as well as 
their own time, trying to sell a machine that is not at all 
suited for your service? 

“Why do they build machines that are not fit to sell?” 
asked Highball. 

“I can answer that,” said Babbitt. “In the first place 
they don't. In the second place there are certain types 
of machines built that are better than you need for 
railroad shop service. There are other grades, cheaper 
in price, but sufficient in strength and accuracy to come 
up to certain of your requirements. There are other 
types of machines that I would not recommend to stand 
the punishment they are due to receive day after day 
in railroad shops. However, on lighter service they will 
last a life time and are sufficiently accurate for the re- 
quirements of the customer. 

"As a comparison, you would hardly put a cheap 
drill press, built for service in a coal mine blacksmith 
shop, in a tool room. It would be a waste of money on 
the other hand to purchase a tool-room drill press for 
a blacksmith shop. You have an engineer on the head 
end of the “Ranger” here who carries a watch that must 
be up to a certain standard. He does not have to pur- 
chase one particular make of watch, but he must pur- 
chase a watch built by someone of several reputable 
manufacturers in order that his time piece is sufficiently 
accurate to enable him to operate your trains in safety. 

“Now, suppose your company had to provide every 
employe with a watch. Would you put an Ingersoll 
watch in the pocket of each locomotive engineer, or 
would you equip all your boilermaker helpers and car 
repairmen with watches similar to the one which your 
locomotive engineer carries? I know you wouldn't. 


MECHANICAL ENGINEER 321 


Good enough, then. Machine tools are the same way. 
Now as far as capacity is concerned, a 24-in. drill press 
is a 24-in. drill press, the spindle of one drill press may 
revolve just as fast as the spindle of another. The 
same is true with watches. The hands of an Ingersoll 
watch make just as many revolutions per week as the 
finest movements you can purchase. It may also be 
identical in cubic content or outer dimensions, but there 
is a lot of difference in the service you expect from the 
two watches. 

"Don't try to get prices on a frog and switch planer 
if you intend the planer for the tool room. On the 
other hand, don't spend additional money for precision 
tools when you expect to use them for rough work. 


Railroad purchasing problems are complex 


“Personally” said Mr. Shafer, “I feel greatly obliged ` 
to Mr. Babbitt for the information I have received. I 
only wish that all the people who have contact with the 
purchasing department would realize that we handle as 
large a variety of items as are listed in the big mail 
order catalogues. Every little bit of help that we can 
secure from our own railroad or from the supply people 
is mutually beneficial. I have heard railroad employees 
comment on the wonderful workings of the mail order 
concerns, without even giving a thought to the fact that 
vs must purchase as great a variety of items as they 

о.” 

“Here is another question that occurs to me” said 
James. "Let us say in the case of the drill press, why 
purchase a drill press ?" 

"What do you mean, ‘Why purchase a drill press?’ " 
asked Scott? “То drill holes, of course." 

“I don't believe you understand me," answered James. 
"What is the reason that you, at this particular time, see 
fit to add to the number of drill presses which you have 
in your plant?" 

"Well," replied Highball, "Suppose you have work 
delayed, say in the machine shop. You go to the ma- 
chine foreman, ask him the cause, and he tells you that 
he is behind with the drilling and that he needs a new 
drill press. You pass that up for the time being—tell 
him to prod up his drill press hands a little and he prob- 
ably can get along with what machines he has. Well, 
after the case happens a sufficient number of times, you 
finally decide that he is right, that he is not able to get 
the work of six drill presses out of five machines, and 
you must get an additional machine." 

Heirlooms and antiques 

“Do I understand,” said James, “that you will retain 
the five old machines and add a new one?” 

"Certainly," answered Highball. "Why scrap a ma- 
chine that is still serviceable ?" 

"Is it possible," asked James, "that as soon as you 
have an additional drill press added to your equipment, 
your work increases to such an extent that it will keep 
the six machines busy ?" 

“Well, possibly not, but you are better situated with 
the extra machine available than you are without it." 

“How old is your oldest drill press ?" 

“I don't know. Possibly it was bought when the shop 
was built. That was about 1890." 

“Let me see,” said James. “That’s 38 years ago, isn't 
it?" 

“Ves,” 

“A 38-year old machine is a pretty light affair com- 
pared with present day machines?” 

“Yes, very light.” 

“If І am correctly informed," said James, “there was 
not a high-speed drill in use at the time that drill press 
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was built. High-speed drills came long afterward.” 

“Yes, that’s right.” 

“You had wooden cars in those days. You had loco- 
motives that would pull possibly one fourth of what 
your present locomotives will handle.” 

“Yes, about that.” 

“Pneumatic tools were curiosities. Individual motor 
drives were unheard of. There was not an automobile 
factory in the world. No movie houses on our main 
street. No radios in our homes. The fellow who ran 
that drill press probably packed a musket on his shoul- 
der with Grant or Lee. Where is he? In spite of all 
this change, you would keep that heirloom in a shop, 
taking up floor space, and paying an operator 100 per- 
cent wages to operate a 50 per cent production machine 
for no reason at all. Possibly, if you junked five drill 
presses and put in three you would save two men’s 
wages every day that your shop turned a wheel. 


Machine tool performance records are a big help 


“You said a while ago,” continued James, “that ‘we 
decided on which drill press was best suited for our 
needs.’ That is not clear to me. Do you have certain 
employees of your organization help you to decide be- 
fore purchasing a machine, what the requirements are. 

“No, not exactly,” said Highball. “I just call in one 
or two of my staff and ask their opinion." 

“That is rather interesting. If we had the time to give 
to the subject I would like to tell you how the Leader 
Automobile Company determines what should be pur- 
chased in the way of shop equipment, but the story is 
rather long. Let me say this much, however, their 
method is a cold-blooded analysis built on records of 
machine tool performance covering quite a period of 
years. Are the men who give their opinions strictly 
up-to-date on the subject of shop equipment? Do you 
have records to show what the performance has been?” 

“No, it is not customary in railroad shops to keep 
records of that nature.” 

“Well, possibly it is not necessary, but in the absence 
of other information, I believe it a good idea to have a 
record of past performances. You must also depend to 


a certain extent upon verbal performance reports from 
your assistants.” 

“Yes, certainly.” 

“Let me relate a case that I remember,” said Babbitt. 
“I called on a customer one day in order to interest him 
in a certain tool. 
and it sounded big. 


He gave me their rate of production, 
I told him so. He suggested that 
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I see for myself. I did. What he told me was being 
done in an hour, took 3 hours and 45 minutes. The 
machine foreman had told him the job took an hour. 
Verbal report, of course." 


"]t looks as if that crossing was clear and we were 
going to get moving. I am hungry and believe I am 
just now more interested in the diner than I am in sales 
affairs. І believe if we four could get together later we 
might have an interesting session. I am going to make 
one statement, before I leave, which will show that I 
practice what I preach. You men come up to my farm. 
If you can find a 15-year old cow or a 10-year old hen 
on the place or if you imagine you will find me harvest- 
ing grain with a cradle because my predecessor left one 
which cost me nothing, you are mistaken. Now the 
same thing is applicable to shops. You show me a con- 
tract shop that is keeping a flock of pickpockets in the 
shape of machines from 20 to 50 years old and I will 
bet you 10 to 1 that it will be a mighty short time until 
there is a new boss around there. He will be the gen- 
eral manager but his title is 'High Sheriff of the 
County.’ " 


Salesmen don't tell all they know 


“Т believe," remarked Highball after Babbitt had 
passed out of hearing, "that those peddlers do not al- 
ways tell all they know. I have gathered another idea 
from his talk and that is, that a man could probably save 
himself time and effort by telling them what he wishes 
{о accomplish, and then allow them to suggest what he 
should purchase. Those fellows see a lot as they pass 
from shop to shop and they have a mighty good oppor- 
tunity to compare methods of one shop with those of 
another. Naturally, the chance of getting a customer 
'huffed' would influence a salesman in not making 
statements which in the long run would be beneficial to 
both parties. I never realized, before, that the supply 
man might be waiting with a smile until it was con- 
venient for me to see him, when at the same time he 
was thinking of what a missed train might mean in a 
way of inconvenience to him." 

"Tell you what I'll do," he said. “It is not a long 
ways for him to come and see me. І am going to invite 
yourself and Babbitt to come down to Rockside Shops, 
spend a day with me, and give me the benefit of both of 
your views as disinterested outsiders." 

"Suits me," said James. “Babbitt is a likable sort 
and I enjoy his practical ideas on selling. Let's eat. 


Modern iron shed which furnishes protection from the weather and facilitates the prompt location of any desired size of stock 


Thirty-fiftth Air Brake convention 
held at Detroit 


Address by F. H. Hardin and report on effect of braking 
on wheel failures features of meeting 


brought its thirty-fifth annual convention to a 
close after completing one of the most con- 
structive programs it has sponsored for several years. 
Although the attendance at this convention, which was 
held at the Book-Cadillac Hotel, Detroit, Mich., May 
1 to 4, inclusive, did not approach the record attendance 
at the convention held at Washington, D. C., in 1927, 
the exhibit was one of the largest and most complete 
ever held in the history of the association. A total of 
63 companies had products on display and the registered 
attendance was approximately 650. 
The opening address was made by F. H. Hardin, as- 
sistant to the president, New York Central. A brief 
summary of his remarks follows: 


F. H. Hardin’s address 


In his remarks, Mr. Hardin pointed out that the 
country had only developed as its transportation had 
developed and, in discussing the part played by the air 
brake in the growth of railroad transportation, he said 
that the ability to operate the long trains we have today 
depends entirely on the ability to stop. However, abil- 


O^ May 4, 1928, the Air Brake Association 


H. A. Clark (Soo Lines) 
President 


First vice-president 


ity to do this should not lull us into a sense of security, 
he said, as the number of cars that can be hauled in a 
train has not reached its limit. As progress is made in 
operation and in the design of other parts of the equip- 
ment, developments in the air brake must continue. He 
said that undoubtedly the tests being conducted at Pur- 
due University would add to the development of the 
air brake. 


Commenting on the work that the association is 
doing, Mr. Hardin said he thought that the proposal 
to extend the cleaning period of air brakes from 12 to 
18 months should receive serious consideration. It was 
his opinion that one of the most important questions 
before the association was the recommendations incor- 
porated in F. K. Vial's paper on the standardization of 
braking power of freight cars which was presented at 
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last year's convention at Washington, D. C. Mr. Har- 
din stressed the need for mutual frankness in the dis- 
cussion of Mr. Vial's paper, especially on those points 
where the committee differed with the author. He said 
that although he did not believe that all our wheel 
trouble was due to bad braking ratio conditions, he 
did believe that such conditions were an important fac- 
tor. 

Mr. Hardin closed his remarks by stressing the need 
for training young men entering railroad work. He 
said that there were three reasons for young men not 
wanting to enter railroad work, and these were the 
severity of the conditions under which they were re- 
quired to work, low salaries and slow promotion. Col- 
lege men do have an advantage over non-college men on 
account of their training, but because a man is a college 
graduate, does not, in his opinion, constitute a good 
reason for showing him preference over the non-college 
man, especially when the latter has proved his ability. 
It was his opinion that both the college and non- 
college man should start on the same footing and re- 
ceive equal consideration. Although hard knocks are 
an essential factor in any young man's training, he 
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should get needed help at the opportune time. Many 
men have the ability, but lack the necessary initiative, 
but when the first quality is present, the latter can be 
developed. This feature, he said, should not be over- 
looked by department heads when selecting and train- 
ing their successors. 


Other addresses . 


In making his presidential address, H. A. Clark, gen- 
eral air brake inspector, Soo Line, briefly reviewed the 
work that has been done by the association during the 
past few years. In this review, he said that greater 
efficiency in air brake work must be attained in order 
to keep the association in creditable standing with the 
railroad industry. It was only through actual accom- 
plishment, evident to the executive and mechanical de- 
partment heads, that the railroad would be induced to 
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send their men to the conventions of the association. 

During the morning session, President Clark called on 
W. B. Borland, director of the Bureau of Safety, In- 
terstate Commerce Commission, to address the con- 
vention. Mr. Borland, speaking extemporaneously, told 
of the difficulties encountered 25 years ago in inducing 
the railroad to accept the requirements adopted by the 
Safety Bureau for air brake equipment and compared 
the difference in the attitude at that time with the rail- 
road policy of today. This change, he said, was due 
primarily to the results obtained from tests and ex- 
periments which revealed the real possibilities of the 
air brake. He related how is was shown that the rail- 
road could secure better operation and save money 
through compliance with the regulations pertaining to 
installation and maintenance. It was his belief that the 
air brake tests now being conducted at Purdue would 
result in improved equipment, better standards of main- 
tenance, and that the railroads would find the results 
well worth the money expended. 


` Triple valve union gasket—Rubber 
vs. leather 


Contributed by the North West Air Brake Club 


The report entitled, Triple valve union gasket—Rud- 
ber vs. leather, which was contributed by the North 
West Air Brake Club, proposed that the Air Brake As- 
sociation recommend to the Mechanical Division 
A.R.A., that the gasket to be used at the brake pipe 
connection of the freight car triple valve, shall be of 
high grade rubber and that the most suitable and cheap- 
est is the discarded hose coupling gasket, trimmed to 
fit the union nut. It was brought out in the report that 
as the number of such gaskets removed from hose 
couplings was far in excess of the number of air brakes 
cleaned, an ample supply could be had at practically no 
cost by merely reclaiming the hose coupling gaskets. 
According to the report, this practice has been in effect, 
at least on northwestern roads, for not less than 25 

ears. 
А The report was signed by Mark Purcell, (Northern 
Pacific) ; Harry Strawn, (Soo Line) and Jules Boileau. 


Discussion 


One of the speakers said that after checking a train 
of about 100 cars, which was leaving a terminal, all of 
the connections were examined and it was found that 
many of the union nuts could be moved with the hand. 
All of the joints on this train were tightened up and the 
train was followed to the next terminal, a distance of 
190 miles, where it was found that the inspectors could 
go over the same connections and tighten them again. 
Many which had been tightened up at the initial terminal 
were leaking again. It was his opinion that the union 
nut on the triple valve could be tightened, regardless of 
the kind of gasket used, but that it would work loose 
during a trip of from 100 to 200 miles and would have 
to be tightened again. It is now the rule on his road, 
he said, to have the inspectors, when they inspect a train 
looking for leakage, to put a wrench on the unions as 
they come to them and draw them up. If the union is 
tight, everything is as it should be, but this practice 
eliminates, as far as possible, any leakage, at least when 
the train is leaving the terminal. 

Several of the speakers brought out the point that 
considerable money could be saved by using the old 
hose gaskets. It was the concensus of opinion that the 
rubber hose gasket was satisfactory but that no recom- 
mendation should be made in favor of either gasket; 
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that matter should be referred to the Mechanical Di- 
vision Committee on Air Brakes for its disposal. 


Main reservoirs 


The Committee on Main Reservoirs, mailed a ques- 
tionnaire consisting of seven questions to 48 Class I rail- 
roads. The following recommendations were made by 
the committee which were based on the replies to this 
questionnaire: Main reservoirs should be marked with 
steel stencils showing the date of application; experi- 
ments should be encouraged to secure more suitable 
material; two or more drain holes should be provided 
so that the reservoirs may be rotated; wash-out plugs 
should be provided to facilitate internal cleaning and in- 
spection, and experiments should be continued with pro- 
tective coatings with a view to adding to the life of 
reservoir material. 

The report was signed by W. F. Peck, (B. & O.), R. 
M. Long, (B. & L. E.), P. P. Porter and R. I. Cun- 
ningham, (Westinghouse Air Brake Company). 


Discussion 


One of the speakers asked if it is intended that the 
reservoir be rotated or reversed, or both? Is the 
reservoir to be reversed end for end or by revolving it? 
In reply to this question the chairman of the committee 
stated that, in addition to rotating reservoirs, they 
should be turned end for end because there might be 
some slope in the reservoir that would create a pocket 
for moisture at one end. The question of reservoirs 
with detachable heads, such as those that are being ex- 
perimented with on the Canadian National, was also 
discussed. However, owing to the fact that reservoirs 
of this type have not been in service long enough to 
ascertain their advantages and disadvantages, it was the 
consensus of opinion of the committee that washout 
plugs were more suitable. It was brought out in the 
discussion that the New York Central had used a few 
main reservoirs with the detachable heads, some of 
which were divided in the center, but it was found that 
the cost of construction was so high that their use could 
not be considered. The question of materials used in 
the construction of main reservoirs and also the use of 
protective coatings, were discussed at considerable 
length. Speakers from various roads that have been 
experimenting with various materials, reported that al- 
although reservoirs of copper-bearing steel or special 
boiler steels gave long life, there were instances where 
satisfactory results were not obtained, especially where 
bad gaseous and water conditions were encountered. 


Standardizing braking ratio of 
freight cars 


At the 1927 convention a paper was presented by 
F. K. Vial, vice-president and chief engineer of the 
Griffin Wheel Company, entitled “Standardization of the 
Braking Power of Freight Cars.” This paper was 
turned over to a committee for analysis and study, the 
committee to report to the association at the 1928 con- 
vention. The complete report of the committee covers 
the results of a painstaking analysis of Mr. Vial’s paper. 
the committee drawing attention to many points in the 
paper with which it cannot agree. Mr. Vial maintained 
that the wide variation between light and loaded weights 
of freight cars, and in the loaded weight itself, makes 
the problem of providing suitable braking power diff- 
cult, that the braking ratio adopted as standard for 
different types of freight cars does not meet the aver- 
age operating requirements and that in this condition, 
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ues the cause of the majority of wheel failures. This, 
he said, is particularly so in the case of refrigerator 
cars. 

The committee’s findings are summed up in the fol- 
lowing discussion of the remedies proposed by Mr. Vial 
and in its own recommendations relative to the main- 
tenance of the present A.R.A. standard braking ratio. 
An abstract of this portion of the report follows. 


Mr. Vial’s three recommendations 


First—Cars with steel wheels should have a braking 
ratio 25 per cent higher than those with chilled iron 
wheels. 

We cannot accept this recommendation, as the facts 
in the case thus far developed do not warrant it, be- 
cause, first, there does not now appear to be any con- 
stant difference in the co-efficient of friction between 
the two types of wheels; second, this difference is small 
and unimportant when compared with the differences 
in the coefficient obtained with different brake shoes, or 
even with the same brake shoe under different condi- 
tions ; and third, it involves different sets of foundation 
brake levers on the same series of cars, depending on 
the type of wheel used, and a change in wheels would in- 
volve a corresponding change in the brake rigging with 
the added burden of inspection and maintenance. 

Second—Brake levers should be standardized and the 
proper levers stencilled on the side of the car. 

This is an excellent recommendation, and one that has 
been made many times before; but unfortunately lever 
standardization is impracticable. A mere glance at the 
car builders' numerous drawings of brake levers will in- 
dicate the enormous variety that they have had to 
furnish in order to meet the differences in car construc- 
tion now required by different customers, and it would 
be futile to attempt to reduce them all to a few standard 
sizes under present conditions. This, however, need not 
prevent some proper indication of the correct size of 
levers being applied to every car, and we heartily en- 
dorse this part of the recommendation. 

Third—The braking power of cars of any capacity 
should have a much smaller range than indicated by the 
extreme variation in weights of the cars of that 
capacity. 

On account of the indiscriminate use by the author 
of that term “braking power" all through his paper, we 
are in doubt as to whether he is referring to braking 
ratio or to brake shoe pressure in this recommendation. 
At any rate, if every car is to be provided with a brake 
that will enable it to control itself under all conditions 
of service, the brake shoe pressure will be governed en- 
tirely by the required braking ratio; and the braking 
ratio is determined in every case by natural laws and 
stop or grade requirements. Since the braking ratio 
must be a percentage of the car weight, we do not 
understand how its range can be properly reduced ex- 
cept by reducing the range of car weights. 


Why do we not maintain the present A. R. A. 
standard braking ratio? 


In the course of our analysis of Mr. Vial's paper, we 
investigated the condition of foundation brake gear on 
a considerable number of cars in general freight serv- 
ice, to ascertain what variations from standard braking 
ratio are regularly met with. It has frequently been 
stated that great variations were occasionally found, but 
we had no idea of the seriousness of the situation, due 
to the extent and tremendously wide variations from 
standard, that now exist. 


We have measured the levers on nearly 2,000 cars 
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and figured the braking ratio for each. We assumed 
that any car having both trucks braked within the 
range between 5714 per cent minimum and 627; per 
cent maximum with 50-Ib. cylinder pressure was ac- 
cepted as standard. We then tabulated the braking ra- 
tios found for each truck, and also the average for the 
car. It is understood that the "B" end of the car is 
that toward which the brake cylinder push rod moves 
when applying the brake, and therefore, the end upon 
which the hand brake is placed. The other end is 
designated as the "A" end. The results of this investi- 
gation, made on cars in all parts of this country and 
taken at random in trains and yards, are summarized in 
the following table, both for cars having the same ratio 
on both trucks, and also for the truck having the highest 


Summary of braking ratios found on 1,987 freight cars in 
general interchange 


Braking Number of cars Percentage of total 
ratio, = ———— Or 

per cent Trucks equal Highest truck. Trucks equal Highest truck 
Less than 30... 4 4 9.20 0.2 
30 to 40 ... 17 18 0.86 0.9 
40 to 50 ... 56 8I 2.82 4.1 
S0 to 57:5... 334 413 16.80 20.8 
5715 to 62V;.. 494 716 24.30 36.0 
6215 to 70 242 401 12.20 20.2 
70 to 80 87 188 4.40 9.4 
80 to 90 40 78 2.00 3.9 
90 to 100 . . 15 37 0.76 1.9 
Over 100... 19 51 0.96 2.6 

Total ....... 1308 1987 65.80 100.0 


ratio, which includes those having a considerable differ- 
ence between the two trucks. 

In analyzing these figures, it will be noted that 65.8 
per cent, or practically two-thirds, of-the total number, 
had the same ratio on both trucks. ` The other third had 
a wide range of differences between the-two ends. Of 
the total number of cars, 1,987, there were 494, or about 
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25 per cent, that were standard. All the rest varied 
from it either in the average for the car or in variation 
between trucks. 

In our judgment, this condition of brake gear, more 
than any other one cause, is responsible for a large 
percentage of damaged wheels, brake gear failures, bent 
brake beams, burned brake shoes and heads, break-in- 
twos and bad slack action in freight service. What is 
the use of talking about adopting a new standard for 
braking ratio when we have failed so largely to main- 
tain the one we have? Apparently the thing to do now 
is to try and ascertain what will happen when the pres- 
ent standard is properly maintained. 


The committee’s recommendations 


In view of the above considerations, we make the 
following recommendations : 
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First—That no variation in the braking ratio be 
allowed due to the difference in the empty weights or 
carrying capacity of cars, since uniformity is obtained 
to the maximum degree when the empty cars all have 
the same braking ratio. 

Second—That no differential be adopted at the pres- 
ent time in braking ratios because of the materials used 
in wheels or brake shoes, nor in the future until de- 
finite constant differences in the frictional character- 
istics of those materials are determined. And then, 
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when such differences are determined, no reduction in 
the braking ratio of any car below that now standard 
should be permitted, the differential operating only to 
bring the lower frictional materials up to the standard 
of the highest. 

Third—That we recommend to the A. R. A. that it 
be made standard practice for cars in general inter- 
change to be supplied with a foundation brake gear plate 
permanently attached to the car underframe near the 
brake cylinder in a conspicuous and accessible loca- 
tion, which will contain in an indestructible form the 
necessary information to enable correct replacement of 
both body and truck levers. 

Fourth—That, as soon as this plate is applied, the 
car inspectors at all repair points be instructed to check 
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up the brake gear on all cars on the repair track by 
reference to this plate, at the same time that the brake 
is tested, and substitute correct levers whenever wrong 
ones are found. Also, that the A. К. A. make suit- 
able addition to the rules of interchange to indicate the 
proper billing for this work on foreign cars. 

Fifth—That a vigorous campaign be inaugurated as 
soon as possible to correct the appallingly chaotic con- 
dition of leverage which apparently exists at the present 
time by bringing the braking ratio of every car within 
the range between 57.5 per cent minimum and 62.5 per 
cent maximum with 50 Ib. cylinder pressure. 

The wonderful improvement that has recently been 
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achievéd in the condition of the air operating devices 
should be followed by an equally effective improvement 
in the maintenance of foundation brake gear. 

The report was signed by C. H. Weaver, (N. Y. C.), 
E. VonBergen, (I. C.), Mark Purcell, (N. P.), W. H. 
Clegg, (Can. Nat.), С. Н. Wood, (A. Т. & 5. Е.), Н. 
A. Clark, (Soo Line), Е. Е. Wentworth, (New York 
Air Brake Co.), and F. H. Parke, (Westinghouse Air 
Brake Co.), Chairman. А 


Discussion 


It was evident from the discussion of the report of 
the committee appointed to study Mr. Vial’s paper on 
the standardization of the braking power of freight cars, 
that there was considerable misunderstanding as to the 
use of the terms “braking power” and “braking ratio” 
in the paper. A number of the speakers did not agree 
with Mr. Vial’s conclusions that refrigerator cars were 
the most prolific source of wheel trouble owing to 
irregular and excessive braking power which, according 
to his paper, exceeds that of the 70-ton freight car. It 
was pointed out that refrigerator cars are not braked 
any higher than other cars, but it takes more brake 
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shoe pressure to brake them equally with cars of lighter 
tare weight. One of the speakers gave figures taken 
from records compiled by his road which showed that 
wheel failures did not appear to have any relation to 
the type of car. In fact, records taken during one 
period showed a substantial number of wheels failing 
under open top cars of various capacities. 

Mr. Vial, speaking in defense of his paper, stated that 
in his calculations and recommendations he assumed 
that the wheel was as much a part of the braking equip- 
ment as the triple valve. He regretted that the com- 
mittee did not deem it advisable to pass favorably on 
his proposals with respect to braking ratios. The com- 
mittee's recommendation, however, to attach plates to 
freight cars showing the brake lever dimensions, he be- 
lieved would be a big help in reducing the number of 
wheel failures. 

It was the consensus of opinion that Mr. Vial had 
performed a very constructive piece of work in calling 
attention to the wheel situation and that he had not only 
pointed out a serious condition in railway operation, but 
had assisted materially in the work of arriving at a 
solution of the problem. . 


Yard compressed air plants 


Contributed by the St. Louis Air Brake Club 


A paper on Yard compressed air plants was pre- 
sented by the St. Louis Air Brake Club, of which the 


, following is a summary. 


Today, it is common practice to haul freight trains of 
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100 ог more cars and train movements are on record 
involving as high as 250 cars. Trains of these lengths 
vary from 4,300 ft. to something over 11,000 ft. Natur- 
ally, this development has created real problems for the 
air brake officers and a considerable strain on the charg- 
ing and testing facilities of the yard compressed air 
plants. In addition, the increased cylinder and reser- 
voir volume required for the heavy passenger trains 
used today has placed a greater load on yard air facili- 
ties than ever occurred with the older types of equip- 
ment. 

Improvements and extensions in the facilities pro- 
vided for supplying compressed air to the yard have not 
kept pace with the developments in railroad rolling 
stock. A study of the plant installations in various 
yards throughout the country has revealed a more or 
less lack of uniformity in standards as well as in the 
arrangements and installation of compressor units, res- 
ervoirs and compressed air distributing systems. In 
general, yard air plants have failed to keep pace with 
other improvements, with the result that many of the 
older yards are not now in a position to render efficient 
service. Bad order tracks, rip tracks, car marking and 
special repair tracks should be provided with adequate 
facilities for train charging, car cleaning and washing, 
and for the operation of pneumatic tools and other de- 
vices of a similar nature. 

The remaining part of this paper was devoted to dis- 
cussions of the size and location of compressors, air 
cooling and moisture eliminating systems, the size and 
location of air storage reservoirs, piping and distribut- 
ing systems, and the design of various detail parts of 
yard plant equipment. The committee favored central 
air compressing plants, where electric power is avail- 
able, with individual units having automatic control so 
that units could be cut in or out according to the de- 
mand. | 

The paper was signed by J. К. Scott (St. L. & S. Е.); 
J. P. Stewart (M. P.); F. B. Johnson (Westinghouse 
Air Brake Co.) ; W. E. Vergan (M. К. T.) ; Ed. Laking 
(C. & E. L), and F. C. O'Neill (Big Four). 


Discussion 


The larger part of the discussion on this paper was 
devoted to the location of pipe lines, removing moisture 
from compressed air, and inspection and maintenance of 
the plant and air lines. The majority of the speakers 
appeared to favor locating the pipe lines above ground, 
preferably on the ties, alongside of the rail, to facilitate 
maintenance. 

Relative to the removal of moisture, one of the speak- 
ers said that a water after-cooler would hardly be satis- 
factory, especially in the northern states and in Canada. 
Obviously the temperature of the water cannot be below 
the freezing point and, therefore, the lower the tempera- 
ture is dropped, the more moisture is taken up and the 
air cannot be made sufficiently dry for use out of doors. 
He also spoke of the need for placing a roof over the 
cooler, which should be located after the first reservoir, 
so that it will be shaded in hot weather. 

The same speaker also pointed out that the pressure 
used is a factor in the question of moisture. At 90 Ib. 
pressure approximately 6 cu. ft. is being compressed 
into 1 cu. ft. with six times the moisture of a cubic foot 
of free air. Therefore, there should be some kind of 
a trap in the yard line to catch the moisture that will be 
condensed by the cooling. Several of the speakers 
recommended that the plant and pipe lines should re- 
ceive monthly inspections and stated that such was the 
practice on their roads. 
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Maintenance of steam-driven air 
compressors 


Contributed by the Sou: eastern Air Brake Club 


A total of 43 recommendations were incorporated in 
the paper on the maintenance of steam-diiven air com- 
pressors which was presented by the Southeastern Air 
Brake Club. These recommendations were grouped 
under the following general heads; namely, when to re- 
move compressors for overhauling, top head repairs, 
repairing air and steam cylinders, grinding air and steam 
cylinders, piston and rod repairs, and general Ргас- 
tically all of these recommendations are now being fol- 
lowed in up-to-date air brake repair shops. The com- 
mittee, however, made several recommendations of 
general interest which should be included in the sum- 
mary of the report: 

Air compressors will be removed for overhauling when they 
fail to pass the Interstate Commerce Commission's orifice test, 
which will be made at least once each three months, or oftener 
if the compressor is reported. They will also be: removed for 
repairs when locomotives are shopped for general repairs. 

Before dismantling, a hot lye or other approved solution will 
be worked through air-cylinder ports to insure that they are 
clean. 

Steam or air cylinders will be rebored in steps of 1/16 in. 
When assembling, air and steam cylinders of simple compressors 
should be as near the same diameter as possible, and in no case 
should the air cylinder exceed the diameter of the steam 
cylinder more than % in. . ў 

Each air and steam cylinder will be rebored in steps of 1/16 
in. until it is М in. larger than the new standard size. If 
otherwise in good condition it will be bushed when worn 9/32 
in. larger than the new standard size. The diameter of com- 
pressor cylinders should be determined and if worn so that the 
difference between the largest and smallest diameter is in ex- 
cess of the following, they must be rebored: Steam cylinders 
9% in. diameter or less, 3/64 in.; steam cylinders over 914 
in. diameter, 1/16 in.; air cvlinders 915 in. diameter, or less 
1/16 in.; air cylinders over 97; in. diameter, 1/32 in. By-pass 
grooves in low-pressure steam cylinders must be maintained. 

Piston rods will be scrapped when worn 1/16 in. less than the 
new diameter. When compressors are repaired, the rods will 
be trued up by turning or grinding, preferably the latter. A. 
variation of .002 in. is allowed. In truing rods 1/16 in. below 
new size, a shoulder with a fillet may be left at the end of the 
taper fit. 

Air and steam pistons will be condemned when 1/16 in. smaller 
than the cvlinder. If of repair size, they will be turned down 
to fit smaller bores, or built up with bronze to a needed size. 
One road is doing this successfully and providing a single 
groove for the two piston rings. : 

After overhauling, compressors will be operated a sufficient 
length of time on the test rack to insure that all moving parts 
secure a bearing. While still warm, tighten all external bolts 
and nuts. Compressors must pass the code of tests as es- 
tablished by the railroad. р 

A metal tag bearing shop initials, date of repairs and work- 
man's mark should be secured to compressor, or this informa- 
tion stencilled directly on the compressor. 

Piston rings must not be applied to compressors while in 
place on the locomotive. | 

Wooden skids should be applied to compressors to prevent 
lug breakage in transit to and from repair shops. 

The report was signed by W. F. Peck ( B. & O.); J. 
A. Hawkins (A. B. & A.); C. N. Blankenship (A. C. 
L.); I. C. Ross (Southern); J. W. Allen (A. C. L.); 
and H. T. Bell (Southern). 


Discussion 


The question of locomotive mileage per air compres- 
sor that should be obtained between general repairs, re- 
ceived considerable discussion One speaker stated that 
the average mileage per compressor on his road was a 
little over 28,000 miles, although there were instances 
where the mileage ran as high as 126,000. Another 
speaker stated that his road had an assigned locomotive 
mileage for air compressors; namely, 75,000 miles for 
freight power, and 100,000 miles for passenger and 
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switch engines. The general average for all power ob- 
tained during the past year was about 63,000 miles. 
For the year 1927, this road had 28 compressor failures, 
in road and switching service combined, on approxi- 
mately 675 locomotives. These failures were about 
equally divided between freight and passenger service. 
Only light repairs are made in the enginehouse as it is 
the policy of the road to remove the compressor from 
the locomotive and send it to the shop for repairs and 
not to attempt to make any extensive repairs on the 
locomotive. 


Best material for brake and 
signal piping 


The committee, which was appointed immediately fol- 
lowing the 1927 convention to investigate the best ma- 
terial for air brake and air signal piping, submitted a re- 
port of progress in which it requested more time to con- 
tinue its investigation. The work assigned this committee 
is to investigate the present status of the air brake and 
signal system pipe material and manufacturing methods ; 
to investigate the comparative value of different pipe 
materials from a manufacturing standpoint, from a cost 
standpoint and from the standpoint of installation and 
service results, and to obtain sufficient evidence and data 
on this subject on which conclusions can be based as to 
the economical use of pipe in air brake and air signal 
systems. This report was accepted and the committee 
was continued. 

The report was signed by J. E. Gardiner (B. & M.), 
chairman; J. A. Burke (A. T. & S. F.) ; W. W. Shriver 
(B. & O.) ; К. M. Long (P. & L. E.), and К. E. Miller 
(Westinghouse Air Brake Company). 


Welding pipe by the oxy-acetylene 
process 


Contributed by the North West Air Brake Club 


The following advantages were listed in the paper 
on welding locomotive air piping by the oxy-acetylene 
process, which was contributed by the North West Air 
Brake Club: 1 eliminates thread cutting, thereby ma- 
terially increasing the service life of the pipe, as threads 
tend to weaken the pipe and are the cause of failures; 
it accomplishes a saving in pipe-fitting material, such as 
unions, ells, tees, return bends and unions, also a 
reduction in the quantity of pipe fittings carried in 
stock; a reduction in the number of threaded joints 
which should be a factor in reducing air leaks, thereby 
saving fuel and reducing the number of engine failures; 
a reduction of piping maintenance in the enginehouse, 
as there will be a smaller number of threaded joints to 
test and tighten; a saving in labor in assembling the 
pipe on the locomotive, thus shortening the time in the 
shop; a reduction of fittings and fitted joints where a 
change in design is involved, especially in the cab where 
numerous auxiliary devices are installed, and also an 
improvement in the general appearance of the locomo- 
tive. The committee submitted a number of drawings 
of welded return bends, tees, manifolds, sleeves and 
pipe layouts showing a comparison between welded in- 
stallations and piping installed in the usual manner with 
fittings. 

Other papers and reports presented at the convention, 
but not included in this report, were on the following 
subjects: Relation of the air brake to slack action and 
shocks in trains, which was contributed by the Pitts- 
burgh Air Brake Club; Recommended practice, and 
Power brakes for automobiles, by H. D. Hukill, man- 
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ager, automotive brake division, Westinghouse Air 
Brake Company, Wilmerding, Pa. 
Election of officers 


According to the customary procedure, all of the 
officers were elected to the next higher position, H. L. 
Sandhas, general inspector, Central Railroad of New 
Jersey, being elected president for the ensuing year. 
]. E. Gardiner, general air brake inspector, Boston & 
Maine, was elected the new member of the Executive 
Committee. The newly elected officers are as follows: 
President, Н. L. Sandhas (C.R.R. of N.J.) ; first vice- 
president, W. W. White (Michigan Central); second 
vice-president, W. Н. Clegg (Canadian National) ; 
third vice-president, К. M. Long (P. & L. E.) ; secre- 
tary, T. L. Burton (N.Y.C.) ; treasurer, Otto Best (Na- 
than Mfg. Company). The members of the executive 
committee are W. F. Peck (B. & O.) ; C. H. Rawlings 
(D. & R.G.W.) ; E. Z. Mann (A.C.L.) ; E. Von Bergen 
(I. C.), and J. E. Gardiner (B. & M.). 


STANDARD MACHINES FOR SPECIAL Joss. — The eight-page 
bulletin of the Bullard Machine Company, Bridgeport, Conn., 
describes the operations on, and gives specifications for the 
Bullard driving box borer and facer and the 54-in. vertical 
turret lathe. The bulletin is entitled "Standard Machines for 
Special Railroad Shop Jobs." 


Locomotive FEEDWATER Heating. Using simple calculations, 
based on analysis of test data, the Superheater Company, f7 
East 42nd Street, New York, discusses in its booklet, ‘“Loco- 
motive Feedwater Heating,” the extent to which a feedwater 
heater increases boiler evaporation and how closely these fig- 
ures are checked by data from actual tests. Hitherto unpub- 
lished advantages of the feedwater heater are included in this 
discussion. 


Drop forging center plates at the Berwick, Pa., plant of the 
American Car & Foundry Company—This picture was 
one of a number shown at the March 16, 1928, meet- 
ing of the New York Railroad Club 


Fuel men discuss future Objectives 


More complete departmental co-operation in saving fuel 
urged at Chicago convention 


national Railway Fuel Association was held May 

8 to 11, inclusive, at the Hotel Sherman, Chicago, 
between 800 and 900 members and guests being pres- 
ent at most of the sessions. A total of 12 individual 
papers and addresses and 13 committee reports, pre- 
sented during the course of the four-day meeting, 
contained a wealth of information on almost all phases 
of fuel and related economies. 

The convention was called to order by President J. 
E. Davenport, division superintendent of the New York 
Central, who outlined the growth of the association 
from an initial membership of 35 in 1908 to a total of 
1,350 active and associate members in 1928. Mr. 
Davenport called attention to recent creditable records 


Ts twentieth annual convention of the Inter- 


T. C. Hudson (Can. Natl) 
Vice-president 


J. E. Davenport (N. Y. C.) 
President 


in fuel economy, which would have been largely im- 
possible without the active co-operation and efforts of 
members of the International Railway Fuel Association, 
and said that the Executive Committee expects the 
membership to exert still further intensive efforts, in 
co-operation with men in all other departments of rail- 
way service, to save fuel, thus justifying the support 
and encouragement which they have received from 
their respective railway managements. 

Following the president's address, T. W. Evans, vice- 
president of the Indiana Harbor Belt, was introduced, 
and painted an optimistic picture of past accomplish- 
ments and future possibilities in the fuel economy field. 
Samuel Wyer, consulting mining engineer, also made 
an address in which he explained the economics under- 
lying the present coal situation. He said that a per- 
manent fact-finding agency should be setablished, pref- 
erably under t he purisdiction of the Department of 
Commerce, to compile and distribute accurate informa- 
tion to the general public, thus bringing about an en- 
lightened public opinion, without which the present 
difficulties of the coal industry can never be solved. On 
the afternoon of the opening day, three important 
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committee reports were presented; namely, on steam 
turbine locomotives, stationary power plants, and diesel 
locomotives. 

The operating session on Wednesday morning, May 
9, was opened by Colonel F. W. Green, vice-president 
of the St. Louis Southwestern, who outlined the depart- 
mental organization of railways, explaining particularly 
how the engineering, mechanical and transportation de- 
partments can operate individually and collectively to 
save fuel. "Some economic aspects of fuel conserva- 
tion" was the subject of an address by Dr. J. H. 
Parmalee, director of the Bureau of Railway Econom- 
ics; K. F. Nystrom, superintendent of the car depart- 
ment of the Chicago, Milwaukee, St. Paul & Pacific, 
presented a paper on roller bearings in relation to 
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fuel economy. The report of the Committee on Fuel 
Bulletins was also presented at this session, the after- 
noon session, on May 9, being devoted to reading and 
discussion of the report of the Committee on Locomo- 
tive Firing Practice. 

The mechanical session, held during the morning 
and afternoon of Thursday, May 10, was opened by 
W. L. Bean, mechanical manager of the New York, 
New Haven and Hartford, who called attention to the 
intimate relation between low unit fuel consumption and 
general operating efficiency. Mr. Bean urged strongly 
the need, not only of modern locomotives equipped with 
the best fuel-saving and efficiency-increasing devices. 
but also of engine crews who know how to operate this 
power. He said that fuel economy is no longer con- 
sidered solely a mechanical department matter but one 
in which the best results can be accomplished only 
through the co-operation of all concerned. Тһе pos- 
sibilities of future locomotive design were presented 
in a paper by W. E. Woodard, vice-president of the 
Lima Locomotive Works. The locomotive of today 
and of the future as a factor in fuel economy was 
discussed by A. W. Bruce, designing engineer of Amer- 
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ican Locomotive Company. Lawford Н. Fry, metal- 
lurgical engineer of the Standard Steel Works Com- 
pany, outlined simply and concisely the fundamental 
principles of combustion in locomotive boilers, the ap- 
plication of which are absolutely essential to efficient 
operation. А. С. Pack, chief inspector of the Bureau 
of Locomotive Inspection, pointed out the relation be- 
tween fuel economy and locomotive condition, saying 
that of the establishment of high standards of main- 
tenance accomplishes the double object of saving 
fuel and increasing the safety and reliability of opera- 
tion. Two committee reports on new locomotive econ- 
omy devices, and front ends, grates and ash pans were 
presented. 

The fuel supply session held on Friday, May 11, 
was notable for an address by E. L. Mahan, president 
of the National Coal Association, and for three com- 
mittee reports on fuel stations, accounting, distribu- 
tion and statistics, and inspection, preparation and 
analysis of fuel. 


Election of officers 


At the final business session on Friday, the following 
officers were elected to carry on the work of the associ- 
ation during the coming year: President, T. C. Hudson, 
assistant general superintendent of motive power of 
the Canadian National, Toronto, Ont.; vice-president, 
C. H. Dyson, fuel agent, Baltimore & Ohio, Baltimore, 
Md. ; vice-president, W. J. Tapp, fuel supervisor, Den- 
ver & Rio Grande Western, Denver, Colo.; and vice- 
president, W. G. Black, mechanical assistant to the 
president of the Erie. L. G. Plant, Railway Engineer- 
ing Equipment Company, Chicago, was re-elected seé- 
retary-treasurer. 

Three new members were elected to the executive 
committee, which now consists of the following: J. E. 
Davenport (N.Y.C.), Weehawkeen, N. J.; J. D. Clark 
(C. & O.), Richmond, Va.; J. W. Dodge (I.C.), 
Forest Hill, Tenn.; C. I. Evans (M.K.T.), Parsons, 
Kans.; H. Morris (C.R.R. of N. J.), New York; J. 
M. Nicholson (Santa Fe), Topeka, Kans.; C. Roberts 
(Penna.), West Philadelphia; C. T. Winkless (C. R. I. 
& P.), Chicago; C. P. Dampman (Reading), Phila- 
delphia; R. Е. Twogood (S. P.), San Francisco, Calif. ; 
І. E. Dix (T. & P.), Dallas, Texas. s 


Report on stationary power plants 


The report of the committee on this subject, pre- 
sented by R. S. Twogood (S. P.), chairman, was 
divided into three parts: First, coal-fired plants, read 
by Wm. Olsen (N.Y.C.), chairman of the sub-commit- 
tee; second, oil-fired plants, read by R. W. Hunt 
(Santa Fe), chairman of this sub-committee ; and third, 
distribution steam and the air lines, read by J. Kyle 
(C. N.), member of the committee. 

The first part of this report, prepared under the di- 
rection of Mr. Olsen, was very comprehensive in 
character, covering the development and use of pul- 
verized coal equipment as applied to small boilers com- 
monly used in railway terminals. А portion of this 
report is quoted below. 

“Twelve or fourteen years ago, when few, except in 
the cement industry, saw in pulverized fuel anything 
more than a dreamer's vision, far-seeing railway fuel 
engineers sponsored a program of firing research on 
а commercial scale, which undoubtedly contributed 
greatly to the solution of their fuel problem. 

"Although more than a century of research and 
patents preceded this program, so that these pioneer 
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engineers could hardly be accused of lack of conser- 
vatism, business depression and exhaustion of funds 
finally brought their efforts to an end, almost when 
success lay within their grasp. Thus it fell to the 
central power station to take the glory for another 
engineering achievement which should have been the 
railroads’. Owing, however, to their costly experience, 
the railroads in the past decade have been inclined to 
shut their eyes to the almost revolutionary strides which 
have been made in stationary boiler powdered-fuel- 
firing practice. 

"Today, however, there is a surge of reawakening 
interest among the railroads. Nine installations are 
already in service firing a total of 39 hoilers; others 
are contracted for. Test efficiencies of 80 per cent and 
above, and monthly operating efficiencies but slightly 
less, are being repeatedly demonstrated. Fuel bills in 
some plants have been cut in half and labor bills greatly 
reduced. Continuity and ease of operation are no 
longer questioned, even by powdered coal' worst 
critics. . 

In the present enthusiasm for powdered coal lies its 
greatest danger. Powdered coal is by no means a 
panacea for all the evils of the boiler room, nor is it 
the perfect answer to the steam engineer's prayer. In- 
experienced and over-optimistic manufacturers and 
sales engineers are all too frequently conducting costly 
experiments. Few have had sufficient experience with 
powdered coal in small plants, and in this field especial- 
ly, a knowledge of what not to do is often-times more 
essential than what to do. Even today, the average of 
fully successful installations is woefully low. 

By no means all of the equipment at present on the 
market is dependably designed or efficient, nor can 
individually satisfactory pieces of equipment always be 
counted on to function together as a successful, co- 
ordinate system. The day of the stoker for many ap- 
plications is far from past, and in many instances the 
expense in connection with revamping existing plants 
for use of pulverized fuel cannot be justified. 

“It has, therefore, been the object of this report: (1) 
To list, discuss and compare impartially, the advantages 
of powdered coal, with its avoidable and unavoidable 
disadvantages and sources of trouble; and (2) to pro- 
vide yard sticks against which intelligently planned, 
commercially efficient applications, and wise selections 
of equipment can be made, and to present for the first 
time a manual of conservative American design practice 
insofar as it pertains to stationary boilers of sizes com- 
monly used in railroad plants. 

"As most published information concerns itself with 
boilers of 600 hp. and over, your committee confined it- 
self to the vastly more important, yet, curiously enough, 
rather neglected field of boilers of less than 600 hp. It 
deals with installations on both water and fire-tube 
boilers and points out where in some cases isolated 
plants may once more be justified in fields recently con- 
sidered the province of the central power station. 
Equipment manufacturers desiring to cater to the 
smaller plants have been freely consulted and their 
statements, together with a digest of authoritative tech- 
nical literature, have been embodied in the report. 

"For the Sub-Committee on Oil-Fired Power Plants, 
Mr. Hunt presents a report covering the use of Diesei 
engines for various railway power purposes. Unless 
steam is required for heating or firing up locomotives, 
consideration should be given to the use of Diesel en- 
gines. The Diesel engine is the most efficient practical 
prime mover that has ever been developed. Stationary 
types of all sizes are simple in design and easy to 
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operate. They are more reliable and can be operated 
more hours per month than the average steam boiler 
and steam engine. Very often large savings can be 
made by replacing steam with Diesel equipment in the 
railway pumping and power plant. 

“Mr. Kyle, assisted by several of the members of 
the committee, presents a report on the distribution of 
steam and air. Many hundreds of feet of steam and 
air lines are required around a railroad terminal. The 
boiler plant efficiency may be high, but unless the steam 
can be delivered to the point where required at full 
pressure, free from moisture and without excessive 
condensation losses, the overall efficiency will be low. 
Condensation losses in poorly insulated lines are not 
only large, but continuous 24 hours per day as long as 
the lines are kept hot. In many cases the fuel loss 
through poor lines represents a large percentage of the 
total fuel burned." 


Report on steam turbine locomotives 


[The committee traced the development of the steam 
turbine locomotive from the first one designed in 1907, 
by Professor Belluzzo of Milan, Italy, to recent 
European developments, including the Maffei-Benson 
turbo-condensing locomotive, generating steam at the 
critical pressure of 3,200 lb. and developing 2,000 
normal rated horsepower; the Krupp 2,000-hp. turbo- 
condensing locomotive with a water-tube, marine-type 
boiler, utilizing a steam pressure of 850 Ib.; the Hens- 
chel turbo-tender driven by exhaust steam from either 
a piston or a turbine locomotive, and the Ljungstrom 
type locomotive, which has been in regular service on 
the Swedish state railways since March, 1927. An ab- 
stract of the remainder of the report follows.—Editor.] 

Other projected designs, exhibited recently by repre- 
sentatives of the Ljungstrom Company for condensing 
turbo-locomotives show horsepowers ranging from 
4,000 to 8,000 with tractive forces from 78,000 to 191,- 
000 Ib. The 8,000-hp. locomotive weighs 830,000 1b., 
including the rear unit, and has ten driving wheels on 
each unit. A comparison is made. with the Virginian 
Mallet type, which weighs with tender 898,000 Ib. and 
develops 176,000 Ib. tractive force. Steam pressures 
for both locomotives are taken as 215 Ib. per sq. in. 

Some claims made for these locomotives over exist- 
ing types are more gross ton-miles per hour owing to 
increased capacity and 25 per cent greater starting 
power with the same adhesion weight. The torque is 
considerably increased at lower speeds, thus providing 
greater hauling capacity at the same maximum output. 
Greater utilization results in fewer locomotives needed. 
Non-stop runs of 500 to 700 miles are possible. 

Full credit should be given the European railways 
and particularly to the Swedish and German engineers 
for their fearless and progressive attitude toward im- 
provement of the steam locomotive. 


Proposed turbine locomotive design 


This committee, after carefully checking the progress 
made in Europe, believes that this type of locomotive 
deserves serious consideration. А locomotive of this 
type should have many advantages over the present 
type. We believe that the best method of bringing the 
turbine locomotive to the attention of this association 
is to make definite recommendations covering a specific 
design. 

This has been done, and we submit herewith a design 
for a 2,500-hp. steam turbine locomotive suitable for 
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either heavy passenger or fast freight service, the 
starting tractive force of this locomotive to be 100,000 
lb. and the maximum speed 65 m. p. h. 

The power for this locomotive is obtained from a 
steam turbo-electric generating unit furnishing electric 
current to motors geared to the driving axles. The 
steam turbine drives the electric generator through a 
set of single-reduction gearing. 

Steam at 400 Ib. pressure and 700 deg. F. maximum 
temperature, at the turbine throttle, is furnished by a 
water-tube boiler of compact design. The exhaust steam 
from the turbine is condensed by a closed feed water 
heater, an air-cooled condenser at the front of the loco- 
motive and a combined rotary jet condenser and 
vacuum pump, having the jet cooling water cooled by 
an air-cooled radiator at the rear end of the locomotive. 

The general construction of this locomotive consists 
of a main frame of cast steel 75 ft. long carried on two 
10-wheel trucks, each truck to have three pairs of 
driving and two pairs of guiding wheels, one pair at 
each end. The greater portion of the main frame is 
to have a sheet steel housing on top of it, the cross sec- 
tion to come within the road clearance limits. 

The general arrangement of the parts of the locomo- 
tive, beginning at the front end, is the air-cooled steam 
condenser and cooling fans, steam turbine, rotary jet 
condenser and vacuum pump, electric generator, steam 
boiler, cab containing coal pulverizer and all locomo- 
tive controlling apparatus, coal bunker, water tank, 
water cooling radiator and cooling fans, an electric 
storage battery to start and operate the motor-driven 
auxiliaries, and to furnish electric current for the head- 
light and cab lighting, and an evaporator to evaporate 
all the raw water from the storage tanks, and pass it 
on as steam to the condenser. This will insure clean, 
pure feed water for the boiler. 


Transmission 


A single-unit type construction is to be used instead 
of the usual double-unit arrangement of engine and 
tender. This makes possible a well-car type design at 
the center of the main frame between the trucks and 
permits the use of a very compact design of water-tube 
boiler with comparatively large combustion chamber. 

The unit type construction eliminates the use of the 
usual drawbars, chafing plates and buffers, and hose or 
flexible metallic connections for water, air and steam 
which would be required if a two unit arrangement was 
used. A satisfactory design has been worked out for 
the main frame which has to be cast steel in one piece. 
Each truck frame is also to be cast steel of one-piece 
construction. 

Electric transmission is to be used to permit the most 
flexible arrangement and the location .of the driving 
wheels at both ends of the locomotive. This provides 
maximum weight on driving wheels and maximum 
tractive force at starting. Roller bearings are to be 
used on all driving and truck axle journals. 


Steam boiler 


The steam boiler will be of the water-tube type, of 
compact design. It will carry a maximum steam pres- 
sure of 450 Ib. and have a superheater to give a maxi- 
mum steam temperature of about 700 deg. F. The de- 
sign of the boiler is such as to provide rapid circulation 
of the water in it, which will insure maximum evapora- 
tion from the heating surface the greater portion of 
which is in the firebox. The weight of this boiler and 
the amount of water carried in it will be about one- 
third of the weight and water capacity of a standard 
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locomotive boiler. At the back of the firing end of the 
boiler an ignition pocket is provided so that powdered 
coal or oil can be used for fuel. 

Steam ash and soot blowers are to be provided for 
removing the ash and soot from the tubes in the boiler, 
an ash pan being located under the boiler firebox. The 
ashes are to be removed from this ash pan by means of 
a steam ash blower through a door provided at the front 
of the pan. 

An air heater is to be used for heating the air for 
combustion to a high temperature before it is blown 
into the combustion chamber. The air is heated by the 
waste gases from the firebox after they have passed 
through the superheater. The flow of the air through 
the heater will be counter-flow to the flow of the waste 
gases, which will provide highest air temperature and 
highest efficiency. 

A 10-hp. motor-driven exhaust fan will be used to 
provide induced draft through the combustion chamber, 
superheater and air heater and to discharge the gases 
from the top of the locomotive. 

The fuel will be powdered coal. А 50-һр. motor- 
driven unit pulverizer with a capacity of 5,000 Ib, per 
hour will be located in the cab between the boiler and 
the coal hopper which has a capacity of about 15 tons. 
'The coal from the storage hopper will be conveyed to 
the pulverizer by a screw conveyor similar to that now 
used on stoker-fired locomotives. The amount of coal 
and heated air entering the pulverizer can be regulated 
to suit requirements. All air for combustion is heated 
to a high temperature. About 25 per cent of this air 
will pass through the pulverizer for conveying, drying 
and heating the pulverized coal. About 25 per cent of 
the air will be blown into the coal and air pipe before 
it enters the burners. The remaining 50 per cent of 
air will be blown into the combustion chamber, as 
secondary air, at several points around the ignition 
pocket. 


Pulverized coal burners 


Three flat-flame pulverized-coal burners are to be 
used, one in the center and one on each side of the 
ignition pocket of the combustion chamber in the boiler. 
The construction of these burners is similar to a gas- 
light burner to give a turbulent, thorough mixing of the 
air and pulverized coal. 

The burners will give a short, intensely hot flame 
which will ignite close to the burner. The three burners 
will provide a wide range of capacity. The center 
burner is to be used when starting the fire or for main- 
taining heat for holding steam pressure. The two out- 
side burners are to be used when the locomotive is 
working at low or medium capacity. All three burners 
are to be used when the locomotive is worked to maxi- 
mum capacity. Each burner is to have a capacity 
range of over 50 per cent. It will not be necessary to 
dry or crush the coal before placing it on the locomo- 
tive any more than would be required for a stoker- 
fired locomotive. 


The turbine and generator 


The steam turbine will be designed to meet the shocks 
and additional stresses of operating in a locomotive. 
This will require some modification of standard en- 
gineering practice now used in laying out this type of 
equipment for stationary power plants. The turbine 
will, however, be based as nearly as possible on a unit 
of approximately 4,400 r. p. m., combining the best 
practice available. The maximum efficiency of the 
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turbine will be selected to give minimum steam con- 
sumption at full load in order to favor the condenser 
operation. Steam consumption will be about 9 Ib. per 
hp.-hr. at 26 in. vacuum, and at full speed. 

The turbine will be geared to a generator operating 
at 1,200 r. p. m. or higher. The ideal speed cannot be 
determined until the design is actually laid down. 
The generator will be a d. c. machine with a field so 
arranged that the main voltage may be modified over 
a range from 650 down to a safe value for the motors 
under starting conditions. There will be an exciter on 
the shaft of the main generator to furnish current for 
the control, compressor, battery charging and auxili- 
aries. 

The motors will be arranged for series-parallel con- 
nection in order to secure maximum efficiency and the 
best operating combination for the main generator and 
the traction motors. The traction motors will be of ap- 
proximately 400 hp. rating each. The characteristics of 
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the series motor are ideal for traction purposes in en- 
suring an even torque up to the slipping point of the 
wheels. The motors will absorb the full output of the 
generator at any speed of the locomotive. 


Condensers 


The condensing problem presented by this locomo- 
tive shows that it will be called upon to condense 30,- 
000 Ib. of steam per hour at a 26 in. vacuum under 
maximum operating conditions. The design will be such 
that 1/6 of this amount of steam will be bled from the 
turbine for the purpose of heating the feed water; 3/6 
of the steam will be condensed in the main air-cooled 
condensers; 2/6 will be condensed in the rotary 
jet condenser and vacuum pump. 

The condensing system will be divided into two parts: 
The actual steam condensers, which will operate at 
the front of the locomotive and will be required to con- 
dense 15,000 Ib. of steam per hour, and the water- 
cooling condensers or radiators which will be required 
to dissipate heat equivalent to 10,000 Ib. of steam at a 
26-in. vacuum and which will function at the rear of 
the locomotive as a supplement to the rotary jet con- 
denser and vacuum pump. 

At the front end we have arranged to incorporate ap- 
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proximately 280 sq. ft. gross frontal area of copper 
condensers. These condensers will be built along the 
same principle as an automobile radiator, being a mul- 
tiplicity of flattened tubes over which fins are placed 
and bonded by various methods. The condensers will 
be built entirely of copper, using seamless tubing, which 
in turn will be brazed into ingot-iron or copper head 
sheets and distributor tanks. The actual condensers 
will be built in sections approximately 12 in. in width 
by 48 in. in length. These sections will be attached by 
unions to a central header and return lines. Any sec- 
tion can readily be removed for servicing or cleaning 
and replaced by merely removing two or three nuts. 
The entire system will be protected by a fine mesh 
screen ( 5 or 6 mesh) to overcome any tendency toward 
clogging due to bugs, grasshoppers and other foreign 
matter which may be carried in with the cooling air. 


USEFUL WORK 8% 


LOSS ТО EXHAU 6€,900, ооо &T.U. 


ео 
AT, 437,500 BTU. 


LOSS TO ASH PAN 
3,450,000 BTU. 
А PCs 
LOSS TO RADIATION 
3,450,000 ВТО. «2: 
SOLER. Sones OR 15,525,000 &T.U 
5, 15,000 вто. 


LOSS YO SPARKS 
3.450,000 BTU. 


LOSS TO FRICTION 
862,300 &'T.U. 


@ "S00 ary 


Heat balance diagram for a standard steam locomotive 


Each set of condensers will be supplemented by two 
propeller-type fans using the same principles as are em- 
bodied in aeroplane propellers. Each fan will require 
25 hp. for operation and will move approximately 150,- 
000 cu. ft. of air per min. The fans are to be arranged 
so that all air discharges upward, inasmuch as air will 
be discharged from the condensers at points over the 
fan with a velocity as high as 3,000 ft. per min. This 
would be objectionable for either downward or sidewise 
discharge when passing stations. 

A hot-well pump will be required to return the con- 
densation from the air-cooled steam condenser to the 
boiler feed pump. 

The rear cooling system will act supplementary to the 

rotary jet condenser and vacuum pump. This cooler 
‘will be required to do somewhat more work than the 
other end, inasmuch as on the front end you will be 
-dealing with steam at approximately 126 deg. tempera- 
‘ture, while the cooler must handle water as low as 10 
deg. above atmospheric temperatures. For this reason 
the same fan equipment will be required for the rear 
-end cooler even though there are actually less heat units 
‘to be dissipated. The rotary jet condenser and vacuum 
pump and the hot-well pump will be driven from the 
‘turbine shaft. The rotary jet condenser will have a 
‘booster pump on the same shaft to return the circu- 
lating water to the cooling system at the rear end of 
'the locomotive. After being cooled, the water returns 
'to a storage tank under the cooler and is again pumped 
through the rotary jet condenser and vacuum pump. 

A closed-type feed water heater will receive steam 

:at 60 Ib. pressure, bled from the steam turbine. This 
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heater will raise the temperature of the feed water to 
about 317 deg. F. before entering boiler. A steam-jet 
heater will be used to heat the boiler feed water before 
it enters the boiler feed pump which is of the centrif- 
ugal type, turbine driven. The jet heater is to receive 
the exhaust steam from this steam turbine, the conden- 
sation from the closed type heater and the water from 
the hot-well pump, to mix with water discharged from 
the booster pump connected to the rotary jet condenser. 


Feed water heater, pump and injector 


The maximum temperature of the feed water be- 
fore entering the boiler feed pump will be 193 deg. F. 
The pump will discharge the feed water through the 
closed type heater where it will be heated to about 317 
deg. F. as stated above. A hot water injector will be 
used to supplement the boiler feed pump and will re- 
ceive water from the line supplying water to the rotary 
jet condenser and vacuum pump. 

A steam-heated evaporator, receiving steam bled from 
the steam turbine, will be used to evaporate all water 
passing from the storage tank to the rotary jet con- 
denser cooling water storage tank. The water evapo- 
rated in the evaporator will be drawn as steam into the 
rotary jet condenser and condensed and returned to the 
cooling circulating system or to the boiler as feed water. 

The evaporator is located between the coal and 
water storage and provides a positive means of puri- 
fying the water to be used in the boiler. No water 
treatment of any kind will be required for the water 
entering the evaporator. The amount of make-up for 
boiler feed would be comparatively small except when 
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Heat balance diagram of a steam turbo-electric 
locomotive 


the locomotive is used for hauling passenger trains and 
steam is required for heating. 

An electric storage battery of about 150 cells and 
about 90 kw.-hrs. capacity will be used and located at 
the sides of the water storage tank at the rear end of 
the locomotive. This storage battery is of sufficient ca- 
pacity to operate the coal-pulverizer motor, induced- 
draft-fan motor, air-pump motor and lighting system for 
about two hours. This will provide a convenient means 
of operating these auxiliaries independently of the main 
turbo-generating set or any outside source. 

A heat-flow diagram has been made to show the heat 
flow and also the cycle of operation for the water, 
steam and air used in the power generating plant. This 
diagram may at first appear complicated, but the cycle 


Јоме, 1928 


and the operation of the apparatus on the locomotive 
is very simple and requires the least possible attention. 


Heat balance diagrams 


Two heat-balance diagrams have been made up to 
show, respectively, the heat balance for the standard 
steam locomotive and the turbo-electric locomotive. The 
percentage of useful work obtainable from the coal for 
the standard steam locomotive, is 8 per cent as com- 
pared with 17 per cent for the turbo-electric locomotive. 
This indicates that the turbo-electric locomotive will use 
less than half the coal used by the standard steam lo- 
comotive when doing the same amount of work. 

The turbo-electric locomotive should also use very 
much less coal during stand-by time than the standard 
steam locomotive, on account of the use of pulverized 
coal for fuel. 

Horsepower, tractive-force and efficiency-speed curves 
have been made up to cover the comparison of the tur- 
bo-electric locomotives with several standard steam lo- 
comotives of about the same or greater horsepower ca- 
pacity. These curves clearly indicate that the turbo- 
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standard locomotive at any speed, due to its being able 
to work its power plant at practically full capacity un- 
der all conditions. It can, therefore, handle greater 
tonnage under all conditions. This makes the turbo- 
electric locomotive practically on a par with the electric 
locomotive, within the limits of its power plant capacity. 

The turbo-electric locomotive can operate where any 
standard steam locomotive can be used and can also be 
designed to operate over electrified zones with electric 
current received from an overhead wire or third rail. 

The turbo-electric locomotive should have many ad- 
vantages over the standard steam locomotive, particu- 
larly when equipped to burn pulverized coal, which 
should make operation practically as flexible as when oil 
is used for fuel. The standby-losses, with powdered 
coal should be very low and the time required for clean- 
ing ash pans reduced to a minimum. The operation 
should also be practically smokeless. 

The use of boiler feed water evaporated and purified 
on the locomotive should reduce the cost of water to 
a minimum. It should also reduce the Jabor and main- 
tenance cost for the locomotive boiler and keep it clean 
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electric locomotive has 'greater tractive force at all 
speeds than the standard steam locomotive of prac- 
tically the same horsepower, and also that it has con- 
siderably greater tractive force at low speed and also 
at high speed, than a standard steam locomotive hav- 
ing considerably greater horsepower. 

The turbo-electric locomotive has a high tractive 
force at low speeds, as shown on the diagram, which 
gives it a distinct advantage over the standard steam 
locomotive. In other words, the turbo-electric locomo- 
tive is able to produce a greater tractive force than the 


and efficient at all times, and practically eliminate the 
necessity for boiler washing. 

The report of the committee was signed by L. P. 
Michael (C. & N. W.), chairman; G. S. Goodwin (C. 
R. I. & P.), C. H. Bilty, (C. M. $c P. & P.), W. 
O. Moody (I. C.), H. Gardner (Steamotor Company), 
G. H. Roosevelt (General Electric Company), C. D. 
Perkins (Modine Manufacturing oy W. M. 
Sheehan (Commonwealth Steel Company), V. G. Leach 
(Peabody Coal Company), and J. Crites (Raymond 
Bros. Impact Pulverizer Co.) 


Master Boiler Makers meet 
at Cleveland 


Nineteenth Annual Convention of Association marks 
twenty-first year of organization’s history 


of members in attendance, the nineteenth annual 
convention of the Master Boiler Makers’ Asso- 
ciation, held at the Hotel Hollenden, Cleveland, Ohio, 
May 21 to 25, was one of the most successful in its 
accomplishments of any ever held by the Association. 
There were registered about 600 members of the Asso- 
ciation, their guests, ladies and members of the Boiler 
Makers Supply Men’s Association. Of this number, 
260 were members, and 25 new members elected to the 
body. 
The sessions throughout the four days of the conven- 
tion were presided over by W. J. Murphy, division boiler 


A LTHOUGH not the largest in point of the number 


W. J. Murphy 


L. M. Stewart 
President 


First vice-president 


foreman, Pennsylvania, who was president of the Asso- 
ciation for the year 1927 and 1928. 


Opening addresses 


R. H. Flinn, superintendent of motive power, Penn- 
sylvania, Buffalo, N. Y., was next introduced and ad- 
dressed the Association on the development of the rail- 
roads in the past ten years. During this period of read- 
justment, the boiler makers of the railroads have done 
their part in promoting the physical condition of the 
motive power of the country. In 1923, the railroads 
were faced with the necessity of reducing car shortages 
and cutting the percentage of bad order cars and loco- 
motives. In the five years following this the mileage 
of cars and locomotives between shoppings has been in- 
creased, greater car loadings have been realized, and 
neither locomotive nor car shortages have occurred at 
any time during the past year. The future development 
of the industry of the country, he said, depends on the 
ability of the transportation facilities to keep pace just 
as in the past progress has depended on transportation. 
The results accomplished have come about by definite 
planning and by the purchase of modern equipment, in- 
cluding rolling stock, locomotives and shop machinery. 

Next in the order of the program was an excellent 
paper by A. F. Jensen, president of the Hanna Engi- 


neering Works, Chicago, on the subject "The Age of 
Riveted Steel.” The reading was accompanied by the 
showing of a moving picture film outlining the manufac- 
ture and application of rivets in a wide range of fields, 
including ship work, bridge construction, fabricated steel 
buildings and in locomotive and car construction. 
President Murphy in his annual address stressed the 
importance of members of the Association living up to 
their responsibilities as master boiler makers, which are 
greater now than ever before. This duty can best be 
met by helping maintain a service that is pleasing to the 
public at large. This can be realized by making proper 
repairs when locomotives are in the back shop under- 


H. D. Vought : 
Secretary 


G. B. Usherwood 
Second vice-president 


going classified maintenance and by avoiding delays in 
returning engines back into service. In discussing the 
training of young men for the trade and to follow the 
older men in a supervisory capacity, the president pointed 
out that the schools were doing a great work in develop- 
ing the minds of these boys, but in the practical accom- 
plishments, of the trade, the training must come from the 
shop and through the efforts of the older men acting as 
instructors. 


As this meeting marked the twenty-first year of the 


life of the Association, the first president, George Wag- 
staff, now of the American Arch Company, New York, 
congratulated the body оп reaching its majority. 
Twenty-one members of the Association were present at 
this meeting who had also been present at the first con- 
vention which was held in Cleveland in 1907. y 

In his address at the second session of the convention, 
W. R. Lye, district superintendent of motive power, New 
York Central at Collinwood, Ohio, developed the thought 
that one of the greatest functions which the Master 
Boiler Makers’ Association can perform is the general 
education of apprentices in the trade of boiler making. 
He also dwelt on the value of meetings of this kind in 
promoting the knowledge and welfare of all those inter- 
ested in the trade, which in turn reacts to the betterment 
of the mechanical departments of the railroads. 
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Report on pitting and corrosion 


The first of the committee reports on the subject, 
boiler corrosion and pitting, was prepared by a committee 
composed of T. P. Madden, chairman, H. A. Bell and 
A. W. Novak. The discussion following the reading 
was entered into by a number of water-service engineers, 
induding Dr. С. Н. Koyl, С. M. St. Р. & P.; К. C. 
Bardwell, С. & O., апа R. Е. Coughlan, С. & N. W. In 
addition, a number of others interested in the subject 
were present as guests of the Association. In general, 
the discussion dealt mainly with various water treatments 
that have been developed to prevent pitting and corro- 
sion, including open and closed feed water heaters, soda 
ash treatment, various electrolytic methods, among which 
was mentioned the metallic arsenic treatment for the in- 
terior of boilers developed on the Chicago & Alton. The 
subject of caustic embrittlement of boiler sheets was 
also briefly discussed, but as too little has as yet been 
determined on the causes and prevention of this latest 
boiler disease, the subject is to be discussed at a later 
convention when studies have been made of the extent 
of the trouble in locomotive boilers. C. A. Seley, con- 
sulting engineer of the Locomotive Firebox Company, 
Chicago, pointed out the value of proper circulation of 
water in the boiler as an aid in cutting down the extent 
of pitting and corrosion and explained methods adopted 
in foreign locomotive practice especially those of the 
German State Railways to avoid the difficulty. 


W. E. Woodward’s address 


On Thursday, W. E. Woodward, vice president, Lima 
Locomotive Works, Inc., Lima, O., addressed the asso- 
ciation on modern locomotive design and its influence 
on railroad operation. The talk was accompanied by the 
showing of an extensive moving picture dealing with the 
development of the locomotive in size, efficiency and 
economy from the early days. The Lima A-1 locomotive, 
typifying the great advance in modern design, was used 
as a basis of comparison with other types. 

John Doarnberger, master boiler maker, Norfolk & 
Western, chairman of the Committee on Fusion Welding, 
read the report of this committee, which described in 
detail the wide range of application of the various weld- 
ing processes since the last meeting of the association. 
The report also included specific examples of locomotive 
firebox welding, the application of boiler patches by 
means of the process and an outline of the standard 
welding practice of the Norfolk & Western. The mem- 
bers of the committee were H. H. Service, Charles B. 
Raynor, L. M. Stewart and J. J. Mansfield. 

A motion was adopted that the work of the Associa- 
tion in connection with boiler welding be brought to the 
attention of the Mechanical Division, A. R. A., which 
is preparing a welding code for railroad work. 


Address by A. G. Pack 


The Friday session opened with an address by A. G. 
Pack, chief inspector, Bureau of Locomotive Inspection 
of the Interstate Commerce Commission. 

In his remarks Mr. Pack outlined the importance of 
properly designing and building locomotives and then of 
adequately maintaining them. The Bureau of Locomo- 
tive Inspection, through the cooperation of the railroads 
and the interest of members of the association, has been 
able, since the fiscal year 1923, to report a marked im- 
provement in the condition of locomotives coming under 
the jurisdiction of the Locomotive Inspection Law. 
Statistics of the Bureau show that in 1923 the percentage 
of lomomotives inspected and found defective amounted 
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to 65 per cent, while the number of accidents was 1,348. 
During the first nine months of the present fiscal year 
the number of defective locomotives amounts to only 
25 per cent and the number of accidents in 322. 

These results were obtained through more thorough 
inspection and timely and proper repairs. One class of 
accidents, however, gives special concern—boiler explo- 
sions caused by crown sheet failures. The severity of 
such explosions may be expected to increase in propor- 
tion to the increasing size of boilers and higher steam 
pressures. Much can be done to alleviate this situation. 

The use of the safest practicable firebox construction, 
especially within the area which may be exposed to over- 
heating due to low water; the application of modern ap- 
pliances such as thermic syphons, the application and 
working of which is now well established; the use of 
reliable feed-water appliances which may be conveniently 
operated and the working of which may be determined 
without the necessity of enginemen endangering their 
safety by leaning far out of the cab window; the con- 
struction, application and maintenance of water glasses, 
water columns and gage cocks that will accurately reg- 
ister the water level in the boiler under all conditions of 
service, so located and maintained that the engineer 
and fireman may obtain quick and accurate readings 
from their usual and proper positions in the cab with- 
out materially detracting their attention from other im- 
portant duties, will do much to prevent and relieve the 
distressing results from crown sheet failures caused by 
low water. 


Other reports 


The subjects of other committee reports which were 
presented and discussed at the convention are as follows: 
Cleaning scale from crown bolts, K. E. Fogerty, chair- 
man; Scaling locomotive boilers with tubes and flues 
removed, I. J. Pool, chairman; What are the advantages 
of combined water-tube and fire-tube boilers over the 
stayed type? Walter R. Hedeman, chairman; Effect of 
long locomotive runs on life of firebox, staybolts and 
flues, O. H. Kurlfinke, chairman, and Is the use of self- 
feed roller expanders injurious? W. N. Moore, chair- 
man. 


Election of officers . 


Contrary to usual custom, the election of officers was 
held at this point in the program instead of on Friday as 
it had been scheduled. The officers elected for the com- 
ing year are as follows: 

President, L. M. Stewart (Atlantic Coast Line), Way- 
cross, Ga.; first vice president, George B. Usherwood 
(New York Central) Syracuse, N. Y.; second vice presi- 
dent, K. E. Fogerty (Chicago, Burlington & Quincy), 
Aurora, Ill.; third vice president, F. T. Litz (Chicago, 
Milwaukee, St. Paul & Pacific), Milwaukee, Wis. ; fourth 
vice president, O. H. Kurlfinke (Southern Pacific), San 
Francisco, Cal.; fifth vice president, Ira J. Pool (Balti- 
more & Ohio), Baltimore, Md.; secretary, Harry D. 
Vought, 26 Cortlandt street, New York, and treasurer, 


. W. H. Laughridge (Hocking Valley), Columbus, Ohio. 


Executive board: A. F. Stiglmeier (New York Cen- 
tral), Albany, N. Y., chairman; (One year) M. A. Foss 
(New York, New Haven & Hartford), New Haven, 
Conn.; John Harthill (New York Central), Cleveland, 
Ohio; George G. Fisher (Belt Railway), Chicago, Ill. 
(Two years) A. F. Stiglmeier; C. H. Browning (Grand 
Trunk Western), Battle Creek, Mich.; George L. 
Young (Reading), Reading, Pa. (Three years) R. A.’ 
Pearson (Canadian Pacific), Calgary, Canada; Charles 
J. Longacre (Pennsylvania), Elizabeth, N. J.; W. N. 
Moore (Pere Marquette), Grand Rapids, Mich. 
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Locomotive inspection rules 
—An answer 


Loratn, Onto. 
To THE EDITOR: 

The inquiry by J. H. Alexander which appeared on 
page 289 in the May issue of the Railway Mechanical 
Engineer, as to the extension of time on a locomotive 
when it has been out of service 30 days is one that has 
caused much confusion. Interpretation of the rules 
governing the inspection of locomotives tells us that no 
extension of time is granted for other than one full 
calendar month. Therefore, if a locomotive is taken 
out of service on the twenty-second day of February, 
it must remain out of service until the first day of April 
before any extension can be claimed. Interpretation of 
the rule governing locomotives out of service is given in 
Rule 17, Paragraph D. It must also be noted on the 
back of Form 1047A each month until such time the lo- 
comotive is due for its annual hydrostatic test required 
by Federal law. 

JOSEPH SMITH 


One method of handling 
hard grease 


Fort WILLIAMS, ONTARIO 
To THE EDITOR: 

"Shop superintendent" in the April issue of the Rail- 
way Mechanical Engineer requested information as to 
the pressing of hard grease, into suitable cakes for 
driving box cellars of various sizes and shapes. Re- 
cently the Canadian Pacific made a change in the grease 
specifications which made it necessary to employ dif- 
ferent methods of handling the grease, because of its 
changed consistency. We abandoned the old method of 
forming the grease cakes and made an air-operated 
press for this work. 

With this press we do not form the complete cake at 
one operation, but form it into two rectangular sections 
with one corner of each shaped to fit the contour of a 
driving wheel axle. This simplifies the forming opera- 
tion and adds to the convenience of handling when 
placing the cakes in the grease cellars. We also form 
a flat cake 1 in. thick and 477 in. wide with a length 
equal to that of the cellar which is used to replenish the 
grease in the cellar. These cakes are applied by raising 
the grease from the follower plate and slipping the flat 
cake in place next to the follower. 

Under usual conditions, we can form 24 of the full 
sized sections in one hour. If the grease is extremely 
cold, it takes a little longer. We do not receive the 
grease in barrels, but in boxes each containing 50 Ib. in 
bricks 6 in. by 12 in. by 30 in. These can be fed into 
the press without any cutting or separating. 


The grease removed from the cellars at general re- 
pairs and that received from the enginehouse is sent to 
this press, reclaimed and used again in freight locomo- 
tive cellars only. The waste from reclaiming is prac- 
tically nil. 

The reclaiming process consists of pressing the grease 
through a perforated plate with :4-іп. holes drilled 
closely together and countersunk on the inside. All the 
foreign matter in the grease will collect around the 
countersunk holes and gradually close the perforations. 
The plate is then cleaned. No other process is neces- 
sary in the reclaiming. After the grease passes through 
the plate, it is again formed in bricks and is ready for 
use. 

The grease press is actuated by a 16-in. driving brake 
cylinder and an 8-in. car brake cylinder, with a pressure 
of 90 Ib. It is controlled with a three-way cock. We 
put a bushed gland on the non-pressure head and oper- 
ate both strokes with air. The back stroke is made 
much more satisfactorily than if operated by a strong 
spring. 

F. W. SADLEIR 


General foreman, Canadian Pacific. 


Removing condemned car 
wheels—An answer 


New Havex, Сонм. 
To THE EDITOR: 

A question was asked by Mr. Elder in the March issue 
of the Railway Mechanical Engineer in regard to inter- 
pretation No. 6, Rule 98, of the interchange rules. The 
phrase he referred to—'"The owner shall assume the 
expense of renewal of both wheels"—means that the 
car owner shall assume the expense of the wheels in so 
far as the material is concerned. The defect-carding 
road is responsible for the labor. Journal bearings, box 
bolts and dust guards, if used, may also be billed against 
the defect card. If the car owner could not bill for 
labor, etc., the defect card would be invalid. This in- 
terpretation 6, Rule 98, was changed because the A.R.A. 
was convinced that the car owner should assume re- 
sponsibility for both wheels, if one wheel was con- 
demned on account of owner's defect. This is no more 
than just. 

Interpretation 13, Rule 107, should answer Mr. 
Elder's question as far as labor is concerned. Rule 65 
states that the delivering line is responsible for journal 
bearings, box bolts and dust guards if renewed when 
responsible for a change in either the wheels or axles 
under the car. 

It is true that the defect carding line may not be the 
delivering line, but the same principle is applied. See 
interpretations 4, 10 and 13, Rule 98, of the A.R.A. 
Rules of Interchange. James McDonneELL 


338 


340 


RAILWAY MECHANICAL ENGINEER 


Vor. 102, No. 6 


Refinements in shop equipment design 


Equipment Number of the Railway Mechanical 

Engineer, marks the passing of another year in 
the development and refinement of machine tools and 
shop equipment suitable for railway shop utilization. 
The trend of machine tool design has continued to be 
` one of refinement and, in general, improvements con- 
tinue to follow three main lines: (1) Refinement of 
design to assure long sustained efficiency with minimum 
attention while running, and few and short interruptions 
of service for adjustments and renewals; (2) the ap- 
plication of anti-friction bearings, and (3) better lubri- 
cation of all bearings. | 

Flood lubrication is rather generally applied to gear 
boxes. Pressure-gun greasing is used in many tools for 
isolated rubbing surfaces. Full force-feed oiling of a 
whole machine has also been accomplished. Either a 
circulating or “one-shot” system is used for the pur- 
pose. The ultimate objective is the elimination of 
hand-oiling. The application of hydraulic power to 
machine tools is also in evidence, particularly on drill- 
ing and grinding machines. Hydraulic drive has also 
been applied to a line of milling machines during this 
period. Self-contained motor drive is now the rule, 
rather than the exception, and the pulley drive is usu- 
ally optional. 

During the past year, no single-purpose machine es- 
pecially designed for railway work has been placed 
on the market. The manufacturers who give attention 
to railway tools have mostly bent their efforts in the di- 
rection of refinements in established designs. These 
‚ refinements have covered improvements in the driving 
mechanism through the use of anti-friction bearings on 
the rotating shafts; multiple electric motors, each fur- 
nishing power directly for a single function, instead of 
a single motor driving through complicated gearing; 
clutches of greater capacity and better design; more ef- 
ficient lubricating systems, and built-in work-handling 
devices. Consistent improvement has been made in the 
application of push-button control for starting, stopping, 
jogging, traversing and feeding. 


Refinements made in railway machine tools 


A rod miller, in which the cross-rail down feed is 
independent of the table feed in amount and direction, 
was placed on the market. Two wheel lathes were re- 
designed, one to contain fewer gears and shafts to ob- 
tain the desired range of speeds, and the other equipped 
with automatic driver dogs. A driving-box boring and 
facing machine was redesigned to provide a central oil- 
ing system. Of particular interest is the development 
of a car-wheel boring and hub-facing machine that has 
been provided with a power backward and forward 
movement of the upper frame to facilitate loading and 
unloading. Hydraulic feed to the carriage is now 
available on one make of axle lathe. A 90-in. journal 
turning lathe has been redesigned to include an equaliz- 
ing driving head and multiple toolholder. The range of 
a machine for cutting keyseats in locomoiive crossheads, 
piston rods and axles has been enlarged to take in the 
milling of keyseats in smaller jobs found in locomotive 
repair shops. ; 


Te appearance of this, the twelfth annual Shop 


Lathes equipped with anti-friction bearings 


In the development of lathes, a number of modernized 
models in both the engine and turret type, have been 
brought out. In practically all cases, alloy-steel gears, 
anti-friction bearings and simplified control are fea- 


tured. Either ball or roller bearings are being applied 
to the headstock or spindle. The trend in the design of 
turret lathes is to make them fully automatic and to 
meet the demands for machining a variety of parts for 
both bar and chuck work. 

As usual, many grinding machines were placed on the 
market during the past year. The application of hy- 
draulic power to the table feed is particularly in evi- 
dence. Several special grinding attachments were de- 
veloped for handling locomotive parts. 

The slotter has also come in for improvement in de- 
Sign to increase the scope of its operation. An angle- 
cutting, traveling-head slotter has been designed to per- 
mit a 15-deg. adjustment of the cutter head on each 
side from the center, making the slotter universal. 

Several imptoved types of planers and shapers were 
introduced during the past year. The improvements 
made have largely been refinements. In order to make 
it convenient for the operators to work from both sides 
of the planer, one manufacturer has provided dual con- 
trol Several special fixtures for holding locomotive 
parts on the shaper have also been designed. 

The principal development in milling machines has 
been the application of dual feed control and direct- 
reading dials to indicate the rate of feed and speed 
engaged. Hydraulic feed has been supplied by one 
manufacturer. 


Machines for making repairs to three-cylinder 
locomotives 


During the past few years, the railroads have pur- 
chased many three-cylinder locomotives. Existing ma- 
chine tool equipment has not been suitable for handling 
the machining required on the crank axle. This situ- 
ation has resulted in the development of special fixtures 
and machines. A journal-turning and quartering at- 
tachment has been developed for machining the crank 
axle on a journal-turning machine. A wheel press has 
been designed to provide for the offset axle when de- 
mounting and mounting wheels. A new portable 
crank-pin turning machine has been developed for use 
on the three-cylinder crank axle. 

The principal development in woodworking ma- 
chinery has been the continuance in the refinement of 
the safety devices to protect both the operators and the 
work. Anti-friction bearings are also being applied to 
this class of machinery. 

Material handling equipment, particularly electric 
trucks, have been refined and in some instances, de- 
signed to meet conditions peculiar to railway . shops. 
Anti-friction bearings have been zpplied wherever pos- 
sible, to monorail cranes and electric trucks. Ап elec- 
tric truck has been placed on the market which was de- 
signed to be manceuvered in restricted quarters so com- 
monly found in railway shops. High pressure lubrica- 
tion has been applied to both cranes and trucks. 

There have been several marked trends in the design 
of welding equipment. The trend in the design of elec- 
tric welding equipment has been toward inherently- 
regulated, single-operator machines. The increasing 
use of welding in railway shops has resulted in the de- 
sign of many portable electric welding machines. Two 
years ago, the new process of welding with atomic- 
hydrogen was announced. During the past year a 
welding outfit was placed on the market which makes it 
possible to weld by this process. Considerable equip- 
ment was also placed on the market for the utilization 
of illuminating gas as a welding medium. 
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Landis plain hydraulic gap grinder 


on the market by the Landis Tool Company, 
Waynesboro, Pa., was especially designed for 
railroad shops but it may be used for any work having 
projections. The swing in the gap is always 40 in., but 
the width of the gap and its location along the work 
table may be varied to suit the purchaser’s requirements. 
In the majority of instances, however, the gap is 18 in. 
in width and located at the headstock end of the table. 
The machine will handle new or worn piston rods, 
valve yoke stems, axles and many other parts. 
The bed is made in two ‘sections, the rear section 
being common to all 16-іп. рар machines, regardless of 


Te 16-in. plain hydraulic grinder, recently placed 


shaft extends through the rear bed section to the left 
side where it drives the water pump and the d.c. gen- 
erator, should one be required. 

A low pressure, variable flow oil pump of Landis de- 
sign furnishes the hydraulic power. It is so constructed 
that by means of a single control at the front of the 
machine the area of the pump chamber may be varied 
so that it will pump only the amount of oil required for 
any desired traverse speed. The use of roller bearings 
insures smooth operation. 

A continuous hydraulic motor, also of Landis design, 
drives the work carriage at any desired speed from 12 
to 240 in. per min. A steel worm on the end of the 


The Landis 16-in. plain hydraulic gap grinder 


length. A portion of the base of the front section 
forms a reservoir for the oil, while the water tank is in- 
tegral with the rear section. Adjustable leveling blocks 
are furnished to facilitate leveling and alining. 

The grinding wheel head, which regularly carries a 
30-in. diameter grinding wheel, is of massive propor- 
tions and is rigidly supported by the rear bed section on 
a vee and a flat guide with chilled surfaces. It is 
equipped with specially designed adjustable bronze cap 
bearings, mounted in such a manner that there is no 
possibility of temperature changes affecting the adjust- 
ment. These bearings are automatically lubricated 
under pressure from a pump driven by the spindle it- 
self. Provision is also made for positive lubrication 
on the thrust bearings at all times. The standard 16-in. 
plain wheel-head mechanism is used, except that the 
slide is raised to take care of the increased swing. 

The grinding wheel spindle, which is made of heat- 
treated alloy steel, is driven from the end—a design that 
permits a change of driving pulleys to compensate for 
wheel wear. One extra pulley is furnished with the 
standard equipment. 

The grinding wheel feed is automatic or by hand—in 
either case through a screw and a long bronze half-nut. 
This gives a very accurate and sensitive movement. 
The automatic wheel feed is actuated by hydraulic 
pressure working through a small rotary motor located 
on top of the wheel head. At each reversal of the work 
carriage, a small cam is rotated, which trips the feed 

awl. 

а The main drive motor is mounted on the rear bed ѕес- 
tion with the pulley directly in line with the pulley on 
the wheel spindle. A Tex-rope drive, consisting of 
eight Tex-ropes, conveys the power to the grinding 
wheel spindle and the traverse oil pump. The oil pump 


motor shaft transmits the power to a rack on the under 
side of the carriage through a bronze worm gear and 
pinion. By utilizing a back-gear arrangement, the tra- 
versing speed may be reduced quickly to about one-fifth 
the fastest speed. A lever on the front of the machine 
engages the back gear, while in its neutral position it 
disengages the hydraulic traversing mechanism when 


Grinding a piston rod on the Landis gap grinder 


the hand traverse is to be used. This low-speed tra- 
versing of the carriage has been incorporated into the 
machine to insure smooth, steady movement at ex- 
tremely slow speeds for truing the grinding wheel. 

The gapped work carriage traverses on a vee and a 
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flat guide, spaced so as to give solid support. The guide 
bearings are protected from grit and water and are 
lubricated from oil reservoirs with rollers at intervals 
in the bed. A rack on the front carries the reversing 
dogs. Asa swivel table is not used, the headstock, foot- 
stock and work rests are clamped directly to the work 
carriage. Tarry of the carriage at reversal points is 
accomplished by a control piston on the end of the re- 
versing plunger. Provision has been made for regu- 
lating the amount of tarry at these points by a needle 
valve. 


The headstock is driven by an adjustable-speed motor 
which is specially balanced so that all possibility of 
vibration is eliminated. The drive is through a Tex- 
rope, a hardened and ground steel worm and a special 
alloy bronze worm gear, mounted on the face plate. 
Both the face plate and worm are carried by anti-fric- 
tion bearings. A field rheostat at the front of the ma- 
chine controls the work speed. Sensitive control of the 
work rotation is provided by an automatic control panel 
operated through a limit switch in connection with the 
start and stop lever. As it is advanced from its neutral 
position, the start and stop lever first starts the head- 
stock and then the work-carriage traverse. When the 
lever is moved in the opposite direction, the reverse cycle 
takes place. 


The footstock is adjustable by a rack and pinion along 
the entire length of the bed. For maintaining aline- 
ment, it is provided with a lateral adjustment which is 
sometimes utilized for grinding the tapered ends of 
piston rods. The spindle of ample proportions is ad- 
vanced or withdrawn by a large hand wheel operating 
through a pair of reduction gears, completely enclosed. 
A lever on top of the footstock base locks the spindle in 
position. 

An auxiliary attachment for quickly grinding the 
tapered ends of piston rods without disturbing the regu- 
lar set-up, may be furnished if desired. It fits on the 
machine at the left side of the wheel guard and operates 
on a compound slide arrangement. The traversing move- 
ment is actuated hydraulically through the medium of a 
piston and cylinder. A hand wheel regulates the move- 
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ment of the auxiliary wheel toward or away from the 
work. When this attachment is not in use, the auxiliary 
wheel may be moved back so that it will clear the piston 
head. 

The water pump is of the centrifugal type. It is 
compact; its bearings are fully protected from water 
and it is powerful enough to deliver an ample quantity 
of coolant to the work at all times. 

The electrical equipment consists of a 2-hp., 500 to 


The headstock is driven by a 2-hp. adjustable-speed 
electric motor 


2,000 r.p.m. adjustable-speed headstock motor with a 
field rheostat, automatic control panel and limit switch, 
and a 25-hp., 1,150 r.p.m. constant-speed main driving 
motor, a.c. or d.c., with either automatic or manual 
starting equipment. 

If direct current for the adjustable-speed headstock 
motor is not available in the shop, facilities are pro- 
vided for mounting a d.c. generator on the rear of the 
machine driven through a chain and sprocket from the 
water pump shaft. 


Universal cutter and reamer grinder 


ter and reamer grinders manufactured by the 

Greenfield Tap & Die Corporation, Greenfield, 
Mass., have the same knee, cross slide, and longi- 
tudinal and swivel table construction as used in the No. 
2 grinder. 

The base and standard are combined in one casting 
upon which the head swivels. The extra broad knee is 
splined to the standard, thus preventing any loss of 
horizontal adjustment of work while feeding the knee 
up or down. The table swivels upon the longitudinal 
slide and is graduated on the right end, each graduation 
representing a taper of % in to 1 ft., so that it may be 
set at the proper angle for taper work. The longi- 
tudinal motion is operated by a rack and pinion gear, 
and the cross movement by a feed screw the dial of 
which reads in .001 in. 

The table has no overhang but is supported its entire 
length by the longitudinal slide, a heavy casting braced 
and stiffened internally. This slide, in turn, rests for 
more than two-thirds of its length upon the cross slide. 
The various hand wheels, which control the operation 


Te Nos. 3 and 3-U Universal motor-driven cut- 


of the machine, are all directly before the operator. 

The spindle is driven by an enclosed motor mounted 
integrally with the main spindle. The entire head swiv- 
els on top of the standard and may be easily and quickly 
adjusted for different classes of grinding. 

The spindle, which carries the motor, is equipped 
with large size ball bearings, a single row at one en 
and a double row at the other arranged to handle 
both radial and thrust loads. It has a taper hole at 
each end for the wheel holders. The wheels are carried 
on accurately ground taper centers which, after being 
removed from the spindle, will run true when replaced. 
Guards, which may be easily and quickly removed when 
desired, are provided for the wheels. “Means are also 
provided for locking the spindle to facilitate changing 
the wheels or holders. . 

Ventilation of the motor is through an intake in the 
base of the machine and up through the hollow stand- 
ard, thus eliminating the chance of chips being drawn 
into the motor and causing excessive wear on the bear- 
ings. The machine is regularly furnished with a 220-volt, 
3-phase, 60-cycle, alternating current motor. Other mo- 
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tors can be furnished with this machine when desired. 
The No. 3-U universal grinder is the No. 3 with the 
addition of cylindrical, internal and surface grinding 
attachments. 
The feature of the No. 3-U is the arrangement for 
driving the work for cylindrical and internal grinding. 


Motor driven cutter and reamer grinder 


In place of belts or extra motor, a simple flexible shaft 
drive is used. 

To use either one of these attachments, it is only 
necessary to remove the left wheel holder and substi- 
tute a similarly tapered plug by which power is trans- 
mitted through a reducing gear and a flexible shaft 
direct to the actual attachments mounted on the table. 

For cylindrical grinding, the shaft enters a special 


Hendey 32-in. 


UTOMATIC lubrication is provided throughout 
А the 32-in. crank shaper manufactured by the 

Hendey Machine Company, Torrington, Conn. 
The driving mechanism is constructed as a unit. The 
speed gear box is bolted to the right side of the column. 
It carries two alloy steel shafts which run in ball or 
roller bearings, and on these shafts are mounted the 
eight hardened alloy-steel speed-change gears which 
give four speeds. The ends of the gear teeth are round- 
ed to facilitate the shifts. These same shafts extend 
into the column and carry the back gearing, with one 
shaft following through into engagement with the driv- 
ing pulley or sprocket. This driving mechanism is com- 
pletely assembled as a unit before it is placed in po- 
sition, 

Power transmission from the pulley to the shaft is 
through a patented combined friction clutch and brake, 
controlled and operated by the long horizontal lever 
extending to the front of the machine. 

The friction clutch is of the self-energizing type 
which reacts against any slipping tendency by increasing 
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headstock which is substituted for the regular one. This 
headstock carries the work on a dead center and drives 
it by dogs from a face plate. For the actual grinding, a 
9-in. by %4-in. wheel is substituted for the ordinary cup 
wheel. 

The same reducing gear and flexible shaft is used in 
internal grinding as in the cylindrical grinding attach- 
ment. The shaft drives a three-jaw universal chuck 


Sharpening a cutter using a cutter holder with an adjustable 
tooth rest on the table 


which is mounted on the regular bracket used for cut- 
ter grinding. 

The internal grinding spindle is mounted on a brack- 
et which is attached to the lower part of the motor 
head. 

A pulley is substituted for the grinding wheel on 
the right wheel holder, from which the internal grinding 
spindle is driven by an endless web belt. Tension ad- 
justing nuts in the spindle bracket assure even tension 
on the belt throughout its life. 


crank shaper 


its driving capacity. As the rocker arm has to transmit 
power to the ram, it occupies a position of first im- 
portance in the shaper mechanism. It is of double I- 
beam construction. The arm is pivoted in the base, at 
which point its weight is taken away from the ram. 
This bottom pivoting also neutralizes the tendency of 
the crank pin to raise the arm on the first half of the 
cutting stroke and exert unnecessary pressure on the 
ram ways. 

The steel connecting link between the arm and the 
ram is of box form. When in action, it exerts a down- 
ward pull on the ram and so tends to counteract the 
upward thrust of the cutting tool. 

The sliding block has a glass-hard working surface 
and is fitted to the ways in the arm by a special process. 
This special fitting, together with the flood lubrication 
of the armways, gives an ideal working condition. 

The ram has a 50-deg. angle for the bearings in the 
column. The ram gib and cap are cast in one piece, 
which, in addition to possessing inherent rigidity, pro- 
vides for a complete horizontal take-up through a single 
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adjustment. Ample force-feed lubrication to the ram- 
ways insures free running. i 

The tool-head swivel is held in any position by two 
binding plugs spaced 120 deg. In addition, a third bind- 
ing plug at the bottom of the swivel is used when draw- 
cutting. The tool slide has a binder to keep it from 
moving when cross-feed cutting. 

A taper gib with a single screw adjustment takes up 
the wear of the slides, and the upward thrust on the 
screw is taken by a large collar nut below the crank 
handle. A friction safety stop is provided for the 
power down feed. 

The cross rail is double-walled with a bearing 21 in. 
high on the column. It 1s narrow gibbed in the space 
between the column uprights. The clamps for the rail 
hold it in close sliding contact with the column through 
countersunk screws, preventing dirt or chips from work- 
ing down between the surfaces, while heavy binding 


bolts lock the rail securely to the column when taking: 


a cut. 

The nut for the elevating screw has a suitable ball- 
thrust bearing to reduce the frictional load when the 
rail is being raised. А metal guard on the cross rail 
protects the ways on the column from chips and dirt. 

The table support employs a new and positive method 
of adjustment, easily and quickly made from the front. 
The mechanism consists of two racks having ratchet 
teeth, and a wedge. One of the racks travels with the 
table, the other has a floating connection with the brace, 
and the wedge is operated by the hand nut near the 
bottom of the brace. After the table has been brought 
to position, the wedge elevates the floating rack into 


The lubrication of the Hendey 32-in. crank shaper 
is fully automatic 


proper contact with the table rack and then they are 
rigidly bolted up to the brace. This support will hold 
the table without slippage under any condition. The 
front of the brace travels on a shoe bolted to the shaper 
base and held in alinement with the cross rail. 

With driving pulley running at 550 r.p.m., the stroke 
range is from 7 to 107 per minute through a series of 
eight speeds. To change the length of the stroke, a 
hand crank is applied to the end of the adjusting shaft, 
which operation automatically releases the shaft lock, 
enabling the operator at once to make the desired 
stroke change. The removal of the crank likewise 
automatically clamps the shaft in position. 


Vor. 102, No. 6 


The cross feed takes place on the reverse stroke only 
and is of the slow motion type, functioning through the 
entire return stroke without shock. 

All the feed changes are made at the end of the 
cross rail by a double-handle crank controlling a link 
motion. The amount of feed can be changed while the 


Cutting а keyway 


machine is in motion. A large diameter dial gives the 
feed changes in thousandths, the range being from .010 
in. to .150 in. 

The ball handle on top of the feed case engages, stops 
and reverses the feed, and shows the direction of feed. 
The feed mechanism is automatically oiled. 

A motor of either 10 or 15 hp. may be used, depend- 
ing on the class of work to be done. The motor should 
be of the constant-speed type of from 1,200 to 1,800 
r.p.m. The motor bracket is firmly bolted to the col- 
umn and the base of the machine, and provides for easy 
setting of the motor to secure both the alinement and 
the center distance of the sprockets. 

A silent chain, concealed in an oil-tight case, trans- 
mits power to the drive shaft of the shaper. The chain 
and sprockets are automatically oiled from the main 
lubricating system and the operation practically noise- 
less. 


Spur-gear hoist with roller 
bearings 


A SPUR-GEAR chain hoist equipped with roller 

bearings, has recently been placed on the market 
by the Union Manufacturing Company, New 
Britain, Conn. The hoist supports its load on large 
roller bearings enclosed in cages. The gear system 15 
composed of heat-treated cut gears instead of cast or 
malleable gears. 

The hand wheel-shaft and driving pinion bearing are 
supported beyond the intermediate gears. А solid 
pressed-steel suspension system is used, thus eliminating 
malleable iron and steel straps. The pressed-steel plate 
construction, consisting of three full-sized plates, car- 
ries the load friction units and the gear train, respec 
tively. All of the friction members and the gear train 
are enclosed in dust-proof cases. The driving pinion 
does not run through the loadwheel shaft, thus making 
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it possible to provide an unusually heavy gear pinion. 

The ball-bearing bottom hook has a quickly detach- 
able swivel which is made in two forgings, interlocking 
with the chain link and carrying the load. The bolt acts 
simply as a binder to clamp the swivel halves together. 
The heat-treated forged safety hooks will open grad- 
ually under excessive overload, giving sufficient time to 
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The Union roller-bearing, spur-gear chain hoist 


lower a load in safety before the hook opens beyond 
the danger point. 

High-carbon steel, electrically welded, die-formed 
chain is used throughout the hoist. The roller load 
chain guide pockets the chain with a minimum of fric- 
tionalloss. A one-piece malleable iron hand chain guide 
is used. The chain can be easily removed without de- 
taching the guide. | 

The hoist is provided with a complete oiling system, 
employing self-cleaning and closing oil cups. Each 
hoist is tested to 150 per cent of its rated capacity. The 
hoist is available in capacities ranging from % to 20 
ton. 


Roller bearing heads for board 


drop hammers 


A FTER confirming the work of its engineers by over 
a year’s test in actual forge shop service, the Cham- 
bersburg Engineering Company, Chambersburg, Pa., an- 
nounces the application of roller bearings to the rolls of 
its board drop hammers. This improvement represents 
a gain, not only in considerable saving of power and in 
better maintenance of alinement, but also in the elimi- 
nation of interruption of operation for oiling and chang- 
ing bushings. 
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The hammers are usually oiled at least twice daily, 
and then lubrication is not always complete, even though 
there is a surplus of oil that finds its way to the boards, 


The roller-bearing head now used on Chambersburg board 
drop hammers 


shortening their life materially. The packing of the 
roller bearings insures good lubrication over long peri- 
ods without the oil reaching the boards, thus lengthen- 
ing their service life. 


A venturi suction type locomo- 
tive fire kindler 
VENTURI suction type locomotive fire kindler has 


been added to the complete line of venturi suction 
torches and rivet heating forges manufactured by the 


The Hauck venturi suction type approved locomotive 
fire kindler 


Hauck Manufacturing Company, 134 Tenth street, 
Brooklyn, N. Y. This appliance is approved by the 
Underwriters’ Laboratory because there is no air pres- 
sure in the tank or in the oil hose. The shop air line is 
attached directly to the burner air linc, and the fuel oil 
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is syphoned from the tank. These safety features pro- 
tect the men. 

The fire kindler burns light and heavy grades of fuel 
oil with compressed air at 50-Ib. pressure per sq. in. and 
up. It is claimed that it will kindle a locomotive fire 
în three to five minutes with about two gallons of fuel 
oil. The flat burner handle is of seamless pressed steel 
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and 5 ft. long to reach to all parts of the firebox. The 
high pressure air and oil resisting hose are each 15 ft. 
long. Cleveland pneumatic quick couplings are used on 
the air hose. The tank is of 20-gal. capacity, equipped 
with a steam preheater for heating the heavier oils in 
cold weather and mounted on 30-in. roller bearing 
wheels. the net weight of the entire equipment is 205 Ib. 


A new industrial tractor 


Racine, Wis. has developed and placed on the 

market a new industrial tractor for use in freight 
houses, railway shops, storehouses and other places 
where materials are to be moved on trailers. The ma- 
chine has been built compact and low to permit its oper- 
ation in close quarters and under small clearances. It 
is said that it can be turned completely in a radius of 
10 ft. and has great stability. 

The tractor is equipped with a pulley so that it may 
be used to operate belt-driven machines as well as for 
hauling. Its power is rated at 12 hp. at the drawbar 
and 20 hp. at the pulley, with an ample reserve for emer- 
gencies. The engine is supplied with a quick-acting 
throttling governor to regulate the speed of the engine 
quickly for variations in load. Approximately two- 
thirds of the weight of the tractor is borne by the rear 
wheels, which have rubber tires and are cast hollow so 
that they may be filled with 400 to 500 Ib. of sand when 
necessary to secure additional traction. 

A spring seat with a back is provided for the driver, 
from which he has a good view and is within easy reach 
of all of the necessary controls. The arrangement of 


| SHE J. I. Case Threshing Machine Company, Inc., 


A spiral shell end mill 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has recently placed on the mar- 
ket a new line of spiral shell end mills and an 
improved combination bevel. The end mills, which are 


A combination bevel for toolmakers, patternmakers and 
draftsmen 


made of high speed steel, are stocked in 14 sizes, the 
diameters ranging from 1% in. to 6 in. Arbors can be 


A tractor for use in close quarters 


the machine is said to be so simple that it can be oper- 
ated or adjusted by anyone with ordinary ability and 
the steering gear is designed to move the front wheels 
quickly without permitting them to jerk out of control. 


and combination bevel 


- 


A spiral shell end mill of high-speed steel 


furnished to accommodate these cutters for use on 
Brown & Sharpe milling machines equipped with 
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threaded ог taper-nose spindles, and on all milling ma- 
chines having the standardized spindle end. 

The feature of the combination bevel is the two posts 
which make possible an unobstructed view of any angle 
at which the blades may be set. These posts also give 
clearance for scribing or drawing lines the full length 
of the blades. They also make possible the use of the 
blades on alternate sides of a projection up to 7 in. 
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The back of the tool is flat and can be laid directly 
on the work. The clamp nuts are so designed that the 
blades can be moved freely, without looseness, or 
locked securely. 

The blades, ground on all sides, are of steel and their 
ends are ground accurately to angles of 30 deg., 45 deg., 
60 deg. and 90 deg. To decrease the weight of the tool, 
the posts are made of a light metal. 


A small size angle compound air compressor 


recently placed on the market by the Sullivan 

Machinery Company, 122 South Michigan ave- 
nue, Chicago, differs in details of construction from the 
10-1п. and larger sizes of compressors previously de- 
scribed in the Railway Mechanical Engineer. These 
compressors are available in units as small as 300 cu. 
ft. displacement and in pressures from 50 to 1,000 Ib. 
per sq. in. 

The main frame consists of a substantial, one-piece 
casting, strongly ribbed and braced throughout. Accu- 
rately bored guides, both vertical and horizontal, are 
provided for the crossheads. The frames are faced 
and counterbored at one end and the top to receive the 
horizontal and vertical cylinders and to hold them in 
close alinement. The lower part of the main frame 
forms a reservoir for lubricating oil which is subse- 


r | AHE 8-in. stroke angle compound air compressors 


The Sullivan WN-31, motor-driven, 8-in., angle compound 
compressor 


quently pumped to all of the bearings. All of the bear- 
ings may be adjusted or replaced through inspection 
plate openings. : 

The main bearings are of ample size and of two- 
piece, removable babbitt-box construction. They can 
be readily adjusted or replaced entirely through the 
opening provided in the main frame. 

The crosshead is a strong casting, provided with re- 
movable shoes, the faces of which are turned to fit the 
bore in the frame. These shoes seat on the crosshead 


on inclined machined surfaces so that adjustment for 
wear on both the top and bottom guides is gained by 
sliding the shoes along their seats by screws provided 
for this purpose. 

The connecting rod crank pin end is of the marine 
type, provided with bronze-backed babbitt-lined boxes 
readily removable for inspection or replacement. The 
crosshead erid of the rod is slotted and provided with 
wedge adjusted bronze boxes. The crankshaft crank 
pin accommodates both connecting-rod boxes side by 
side. Counter-weights are provided which equalize the 
weight of the reciprocating members. The centrifugal 
effect of these weights neutralizes the inertia of both 
sets of reciprocating parts so that the compressor runs 
at full speed with no perceptible vibration. 

The cylinder barrels and heads are completely sur- 
rounded by water jackets to reduce the heat of com- 
pression, and the water spaces are provided with drain 
cocks. Means are provided for collecting and draining 
off gasoline condensed in the cylinders during compres- 
sion, thus avoiding the liability of damage from this 
cause. 

The intercooler is of the vertical, two-pass type 
specially designed to withstand the pressures encounter- 
ed, at the same time serving to cool the air from the 
low pressure cylinder. The air under pressure is con- 
ducted through the copper cooling tubes and water is 
circulated around them, The tubes are expanded and 
rolled into steel header plates. The intercooler is 
mounted on the main compressor frame in the angle 
between the horizontal and vertical cylinders. It may 
be readily removed for inspection or cleaning of the 
tubes. 

A pop safety valve of ample size is provided between 
the low pressure cylinder and intercooler to prevent 
any undue rise of pressure. 

Both cylinders are lubricated from a two-feed pres- 
sure oil pump driven from the crankshaft. Lubrication 
of all other bearing surfaces is effected by pumping oil 
from the main reservoir in the base of the main frame 
up into a specially arranged secondary reservoir or 
gravity pressure tank in the top of the vertical portion 
of the main frame. From the tank, it flows by gravity 
through the piping provided, to descend in a continuous 
flood upon all bearings. The main oil pump is driven 
from the crankshaft. 

After the oil has passed through the various bearings 
it flows back to the main reservoir, where it is strained 
and used again. This reservoir is sufficiently deep so 
that the oil in it is not disturbed by the moving parts, 
thus permitting fine grit, dirt or metallic particles to 
settle to the bottom. A drain valve in the side of the 
frame at the bottom of the reservoir allows the dirty 
oil to be removed. 
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A compact air unit for spray painting 


to be attached to the ordinary light socket, has 

been developed to furnish air for the operation 
of a spray painting or finishing unit by the W. N. Mat- 
` thews Corporation, 3722 Forest Park boulevard, St. 
Louis, Mo. 

While mechanical painting equipment has long been 
in use for railway maintenance painting, as well as for 
finishing locomotives, coaches and other rolling stock, 
this air unit is of unusual interest because it is so small 
that one man can handle it alone. It furnishes sufficient 
air to operate either a jar-gun unit or a pressure mate- 
rial container. It can be quickly pushed around the shop 
and plugged into the nearest lamp socket, ready to han- 
dle any painting job. 

The fact that no time is required to extend a power 
line to the job, and the facility of moving and connect- 
ing it up, greatly offsets the greater amount of speed 
produced by a larger air unit. Another use to which 
this equipment is put is oiling steel in storage. 

Two of the features of the unit are its almost abso- 
lute silence, owing to a muffler, and the fact that the op- 
erator can move his equipment at will, without assist- 
ance, and without interfering with any other workman 
in the vicinity. 


A SMALL air unit, complete in every detail, ready 


A motor-driven portable air unit for spray painting 


Redesigned electric flue welder 


Mass., has placed on the market an electric 
welder equipped to weld flues from 2 in. up to 
6 in. in diameter. The frame is of a new design of the 


T Thomson Electric Welding Company, Lynn, 


The Thomson Model 55 electric flue welder 


side-rail type, having the sliding or moving platen bolted 
directly to the side rails. The side rails are circular in 


section and have their bearings at the extreme right and 
left ends of the frame, thus removing them from the 
danger of becoming pitted or burned by flash or dirt. 
The bearings are also amply protected by sheet metal 
guards, wipers, etc. They are bushed with a standard 
bronze bushing which may be easily replaced when 
necessary. 

The transformer of 150 k.v.a. capacity is wound for 
operation on any standard voltage 60-cycle, single-phase, 
alternating current. The operating control of the pri- 
mary circuit is obtained through a push botton con- 
veniently mounted and connected to the operating coil 
of the power line solenoid switch. The secondary of 
this transformer is of cast copper and water-cooled, the 
water being conducted through seamless steel tubing 
cast integral with the secondary coil. The core of the 
transformer is of the double window shell type. The 
inherent design of such a transformer, together with the 
application of a special protection, is such as to give 
maximum protection against flash or dirt occurring 
from the making of the weld. 

The clamps are air operated and of the horizontal 
type. The clamp bracket itself is made of a high-grade 
malleable iron or cast steel. The clamp sides are also 
made of cast steel. There is no sliding surface elec- 
trical contact. The current is carried from the terminal 
blocks of the transformer to the die blocks of the clamp 
directly by a patented flexible lead construction. This 
feature does away with loss of power. АП of the 
steel-to-iron, or steel-to-steel sliding surfaces on the 
clamps are amply protected from flash or dirt by suit- 
able guards. The Alemite oiling system is used through- 
out. The valves for controlling the air supply to the 
clamp cylinders are conveniently located for the oper- 
ator at the front of the welder. The die blocks are ad- 
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justable in and out for obtaining accurate alinement of 
the flues, and the clamp is so designed as to obtain, 
under all normal conditions, ample clamping pressure 
for preventing the slipping of the flues in the clamps. 

The dies are made of cast copper and water-cooled. 
They are 9 in. long by 3% in. thick by 7 in. high. This 
length insures sufficient support for maintaining the 
flues in accurate alinement. The dies are also relieved 
in their center portion to obtain a higher unit clamping 
pressure on the flues, which is an aid in preventing slip- 
ping between the flues and dies. 

The pressure device is of the hand-operated, oil-jack 
type consisting of a pressure cylinder actuated by a 
hand-operated oil pump. The complete unit is mounted 


RAILWAY MECHANICAL ENGINEER 


349 


on the frame of the welder. This unit will produce a 
total pressure of approximately nine tons on the ram of 
the pressure cylinder. This type of device does away 
with the necessity of accumulator service and also per- 
mits very fine and accurate control on the part of the 
operator in the flashing speed and unsetting pressure of 
the machine. 

The following current consumption readings are an 
average obtained from several railroads using this flue 
welding equipment: On 2-in. diameter flues, the maxi- 
mum demand showed 60 k.v.a., with a power factor of 
75 per cent; on 5%4-in. diameter flues, the maximum 
demand was 144 k.v.a., with a power factor varying 
from 65 per cent to 75 per cent. 


Reverse blast oil burner 


for use on all types of oil furnaces. The prin- 

ciple of the burner, which is manufactured by the 
Johnston Manufacturing Company, 2825 East Hennepin 
avenue, Minneapolis, Minn., is that the reversal of the 
atomizing air concentrates the energy of the blast at the 
atomizing point and produces fog-like atomization of the 
oil and thorough mixing of the oil and air. This action 
is repeated with the variable secondary air. Atomiza- 
fion and diffusion are equally effective from minimum 
to maximum output. The agitation and rolling action 
in the atomizing and mixing zone produces the desired 
result without the use of sharp edges, vanes or other 
constructions. 

An oil line of %-in. pipe is suitable for handling 
heavy fuel oil. The instructions for operating the unit 
are cast on the body of the burner. А plate for at- 
tachment to the furnace, as required, is furnished with 
each burner. The air is controlled by one lever. 

The burner is furnished in four sizes with pipe 
diameters increasing by increments of 1 in. from 2 in. to 
5 in., inclusive. The maximum c. f. m. ranges from 
150 to 625. 


, | * HE illustration shows a reverse blast oil burner 


A cross-sectional view of the Johnston reverse blast 
oil burner 


Portable electric ratchet wrench 


cinnati, Ohio, has recently developed and placed 
on the market a portable electric ratchet wrench 
which is especially designed for use in positions that 


, | \ HE United States Electrical Tool Company, Сїп- 


An electric ratchet wrench designed for working in difficult 
positions 


are difficult to get at with an ordinary socket wrench or 
with an electric screw driver and nut setter. In the 
operation of this tool no pressure with the hand or body 
is necessary. After inserting the proper size socket into 
the chuck it is slipped over the nut or bolt head and the 
bolt or nut loosened by a partial turn of the nut by hand 
as with an ordinary wrench. The current is then 
turned on by means of the switch and the electric motor 
completes the removal of the bolt or nut. In tightening 
nuts the operation is similar. A special socket is placed 
in the chuck. When the wrench, by power, has turned 
the nut or bolt down as far as it will go, the socket is 
self-releasing. The flat ratchet clutch, which is not a 
friction clutch, prevents a kick-back against the oper- 
ator’s arm and also prevents strains on the gears and 
motor parts. The power is then turned off from the 
motor and the nut given a final partial turn by hand to 
tighten it up while the socket is still on the nut or bolt 
head. 

The U. S. electric hand ratchet wrench is operated by 
a universal motor on either 110- or 220-volt current at a 
speed of 200 r.p.m. It is built with chrome-nickel steel 
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gears, SKF ball bearings, and is furnished complete 
with a half-inch square wrench adaptor, cable, plug, 
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etc. The weight of the rachet wrench complete is 
eight pounds. 


Beaver self-contained die stocks 


HE Borden Company, Warren, Ohio, has an- 
nounced two new self-contained and adjustable 
one to two-inch die stocks; No. 11 Beaver plain 
tool, and No. 11A Beaver ratchet. 


No. 11 Beaver 


A Beaver die stock which will cut four sizes of pipe threads 
without changing dies 


supersedes the old No. 25 Beaver plain tool, and No. 
11A supersedes the old No. 26 ratchet. 

In these new tools one set of dies is quickly set to 
thread 1-, 1-%4-, 1-16- or 2-in. without changing dies. 
The dies cannot become lost or mislaid because they are 
always in the tool ready to use. The dies may be 
quickly adjusted to thread under or over standard with- 
out affecting the length of the thread. Special dies are 
not needed for brass pipe. The threading dies are 
made of high-grade alloy steel, hardened and tempered. 
The die head and threaded barrel are two separate parts 
so that when repairs are required only one part need be 
replaced. 

The work holder, or pipe gripping device is of a de- 
sign which centers the pipe accurately. Two knurled 
screws are quickly set and hold firmly to pipe size, 
leaving only the thumb screw to be tightened after the 
die stock is placed on the pipe. Loose bushings are not 
used. When this new work holder is set to size, noth- 
ing but a straight thread can be cut, but it may be 
quickly and easily adjusted to cut crooked or drip 
threads if desired. It will also grip any size coupling 
for threading short nipples. 


Compound cross slide for turret lathes 


has recently brought out a new compound cross 
slide for use with its new 3-A and 4-A turret 
lathes. It 1s particularly adapted to 


T HE Warner & Swasey Company, Cleveland, Ohio, 


the turning of 


The full stroke and swing capacity of the turret lathe is not 
affected by this attachment 


bevel-gear blanks or similar work having steep tapers, 
but can also be used for general work without loss of 
rigidity. This new cross slide is designed for maximum 
strength and rigidity. The square turret, carrying the 


cutters, is made from a solid forging. The W. & S. 
patented lock bolt construction is used so that it is not 
necessary to lift the turret off its seat for indexing. А 
swivel plate, made from a steel casting, is held securel 
to its base by four bolts in order to give maximum rigid- 
ity for heavy cuts and forming when used either as a 
compound or for regular straight cutting work. The 
cross slide is held to its base by а square lock con- 
struction so that the cross slide, swivel plate and square 
turret are rigid even when the slide has traveled to the 
extreme end of its stroke and somewhat overhangs the 
base. 

An advantageous feature of this slide is that it does 
not interfere with using the full swing capacity of the 
turret lathe, thus making the machine, so fitted, useful 
for general purpose work. It may be used as a straight 
turning and facing slide as well as a compound slide. 

By locating the four binding nuts underneath the 
swivel base, rather than above, the graduated dial on 
the compound base has been made narrower than is 
usually the case, thus giving the least amount of over- 
hang to the cutters and preventing interference with the 
chuck jaws. Angles can be faced or turned up to the 
full swing capacity of the 3-A or 4-A turret lathes and 
the swivel plate can be rotated around an entire circle, 
the full swing stroke of the slide being eight inches. It 
is also possible to use a standard taper attachment with 
this compound cross slide. Both the cross апа com- 
pound slides have power feed, the construction and ar- 
rangement being such that it is impossible to engage 
both of these at the same time. 

All graduated dials are of large proportions, making 
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speed or vice versa without stopping the motor. The 
four motor-speeds and the back gears give a total of 
eight spindle speeds, ranging from 132 to 1,800 r.p.m., 
which adapts the machine for drilling and reaming. 

The spindle quill construction is used, the quill being 
carried in a heavy spindle head. The spindle head is 
mounted on a single slide with broad bearing surfaces 
and with a gibbed narrow guide to maintain accurate 
vertical alinement. It is balanced by counterweights in- 
side the column and is moved vertically by a rack and 
pinion operated by the large hand-wheel on the side of 
the head. 


A precision boring machine 


There is a double worm and clutch device by means 
of which power feed of the spindle quill is available, 
either up or down. A large spoked hand-wheel at the 
right side of the head operates a rack-and-pinion hand 
rapid traverse of the spindle quill. The round knob at 
the center of this hand wheel serves to engage either 
one of the other of the two worms giving the up and 
the down power feed, and also provides a neutral posi- 
tion. A small hand wheel on the frcnt of the head 
is used for slow-motion hand feeding of the spindle 
quill. Power for the quill feed, taken from the motor 
that drives the spindle, is transmitted through back 
gears which provide for two power feeds of .002 and 
:005 in. per spindle revolution. These back gears are 
engaged by a small lever on the side of the column and 
can be shifted while the machine is in motion. 

_ The spindle is mounted in large bronze bearings in- 
side the quill and has a ball thrust bearing at its lower 
end. The quill has a 4-in. travel in addition to the travel 
of the spindle head on the column face. This permits 
the boring of the deepest holes for which the machine 
is designed without the necessity of resetting the head. 
Graduations on the face of the quill permit boring to 
a definite depth. The spindle nose is recessed for col- 
lets and is threaded for a collet closing ring. 


The measuring instruments and the general arrange- 
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ment of the work table and slides are the same as in 
the company’s larger jig borer. The work table is tra- 
versed in two directions by screws operated by hand- 
wheels, and each slide is equipped with a complete 
measuring device. Slow motion is provided for close 
positioning. The traversing screws have no connection 
with the measuring instruments, and errors in the 
screws, wear or backlash do not affect the accuracy of 
positioning. The measuring device consists of end 
measures for even inches, an inside micrometer for 
fractions of an inch and a ten-thousandth dial indicator 
for determining the final exact accuracy. There is a 
small adjustable slide attached to the table through a 
binder which determines the zero position for any one 
job. With this zero position determined and registered 
on the dial indicator, the table can be moved any desired 
amount and located exactly by the end measures and 
inside micrometers. The dial indicators show the posi- 
tion of the table relative to the zero position and indi- 
cate instantly any minute change that may occur in 
the location of the table. 

In addition to its simplicity and its being readily un- 
derstood by all mechanics, this method of measuring is 
said to have the advantage of using the same instru- 
ments and the same set-up as the tool maker must use to 
check the finished job on a surface plate. 

The controls are simple and are grouped to facilitate 
operation. The net weight of the No. 1 jig borer is 
2,650 Ib. and of the No. 1A, 2,800 Ib. The floor space 


The indexing circular table 


occupied by the machines is 58% in. by 59 in. The 
table working surface is 934 in. by 18 in. and the table 
longitudinal and transverse travels are 18 in. and 10 in., 
respectively. In the No. 1 machine, the minimum and 
maximum distance from the table top to the spindle 
end are 1% in. and 1034 in. and in the No. 1A ma- 
chine, 674 in. and 15% in. In both machines the travel 
of the spindle head on the column is 5 in. and the travel 
of the spindle quill, 4 in. The distance from the center 
of the spindle to the face of the column is 9% in. 
Extra equipment includes a new rotary table for ex- 
tremely accurate indexing. This table is offered for 
use in boring circular jigs and drill plates which are 
most easily laid out by using polar dimensions; i. e., 
angle and distance from the center. It is available for 
use on other types of machines also. The table has a 
scraped surface 12 in. in diameter and is arranged for 
clamping to the rectangular table of the jig borer. 
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Application of Gast compressed-air separator 


rator, manufactured by the Smith-Monroe Com- 
pany, 1912 South Main street, South Bend, Ind., 
was explained in an article which appeared on page 184 


, | \HE principle of the Gast compressed-air sepa- 


Fig. 1—Application of a compressed-air separator to a 
sand blast unit 


in the February, 1927, issue of the Railway Mechanical 
Engineer. The accompanying illustrations show two 
railway applications of this device. Fig. I shows the 
installation of a Gast compressed-air aftercooler, a Gast 
compressed-air separator and an Armstrong air trap on 
a sand blast unit. The compressed air used in many of 
these installations is quite warm and under these con- 
ditions, the entrained vapor condenses in the piping sys- 


tem causing many difficulties. The moisture and oil are 
removed by the separator after the air passes through 
the aftercooler. The oil drains into the Armstrong 
trap which is an automatic device for eliminating only 


Fig. 2—The Gast compressed-air separator prevents moisture 
from entering the air hoists 


the separated liquid and not allowing a loss of air. — . 
Fig. 2 shows a typical installation on a vertical ar 
hoist of a l-in. compressed-air separator which is also 
automatically drained by an Armstrong trap. The sepa- 
rator removes the entrained water, thus eliminating the 
troubles experienced in the plunger and the valve. 


Oakite method of cleaning driving wheels 


HEN locomotive driving wheels have been re- 
W moved, they should be thoroughly clean in or- 

der to make a detailed inspection to determine 
the amount of repairs necessary. The Oakite Products, 
Inc., 22 Thames street, New York, has developed two 
methods for cleaning driving wheels. 

The first method is to immerse the driving wheels in 
the regular back-shop Oakite tank, thus removing all 
grease and paint down to the original metal surface. A 
thorough inspection can now be made of the wheels. 
This method makes it necessary to completely repaint 
the wheels. 

Many of the shops which do not use the first-men- 
tioned method scrape some of the grease off with putty 
knives, wash down the wheels with distillate, etc., which 
leaves a greasy surface. New paint sprayed on a greasy 
surface will not adhere properly and eventually chip 
off. To overcome a greasy surface, when the first 
method of cleaning is not used, the Oakite steam gun 
is used with a solution of Oakite railroad cleaner, at a 


strength of from one to four ounces per gallon of wa- 
ter. This method gives a clean surface free of grease 
and blistered and chipped paint. After the wheels are 
filled and repainted, the result is practically the same, 
as far as looks and lasting qualities are concerned, as a 
paint job built from the metal up. 


Car side riveter has an alloy 
steel frame 


HE frame of the car side riveter, shown in the il- 
lustration and manufactured by the Hanna Engi- 
neering Works, 1765 Elston avenue, Chicago, is an alloy 
steel casting of truss design without the conventional 
center web. By this construction, all the frame members 
are loaded concentrically and the load on each member 
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can be accurately predetermined, reducing the casting 
strains to a minimum. 

The rivet driving mechanism is incorporated in the 
demountable head. In this mechanism are combined, in 
а simple form, the toggles, levers and guide links to give 


The rivet driving mechanism of the Hanna rivetor is con- 
tained in the demountable head 


the ideal die movement. The toggle movement, which 
produces a wide die opening, merges into a simple lever 
motion giving a predetermined pressure on the dies for 
the last part of the die travel. Therefore, there is no 
uncertainty about the pressure applied on a rivet. The 
machine, once adjusted for a certain length of rivet and 
thickness of plate, will require no change for ordinary 
variations in the length of rivets or thickness of plates. 

The riveter has a 140-in. reach, 18-in. to 24-in., gap, 
and is capable of exerting a pressure of 50 tons on the 
rivet at 100-Ib. air pressure. 


The Snellex roller bearing 
lathe center 


HE Snellex center has been added to the line of 
anti-friction centers manufactured by the Snellex 
Manufacturing Company, Rochester, N. Y. This 
center is made for production work and does away with 
everything that formerly needed the attention of the 


A roller bearing center suitable for use on car axle lathes 
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operator. The center automatically takes up the ex- 
pansion of the work by a hardened steel cushion. It 
does not need lubrication on the center point because the 
roller bearings eliminate the wear between the point and 
work. It takes up automatically its own wear of the 
bearings because both of the tapered roller bearings 
have the thrust in the same direction. A strainer at the 
bottom of the oil hole removes the solids from the oil. 

This center can be furnished up to three tons load 
capacity and can be made with any kind of taper and 
any kind of center point to turn car axles, crankshafts, 
gears and other work. 


Interesting application of 


flexible joints 


VERY high speed machine tool requires a piping 
system through which is carried the cutting lubri- 
cant or compound to the tool. Usually it is difficult to 
adjust the outlet pipe so that the fluid will hit directly 
on the cutting edge of the tool. The illustration shows 


Barco joints used in a lathe cutting compound pipe 


one method of solving this problem. Two flexible joints 
manufactured by the Barco Manufacturing Company, 
1815 Winnemac avenue, Chicago, have been used in the 
pipe line, thus making it a comparatively easy matter to 
adjust the outlet pipe to any convenient position. 


Bett Dressing Facts.—Much information on the proper саге 
of belts is contained in a 12-page booklet published by E. Е. 
Houghton & Co., Philadelphia, Pa. 


4 

Mixo Macuines.—The Kearney & Trecker Corporation, 
Milwaukee, Wis., carries a full description and specifications for 
the new Mil-Waukee-Mil production milling machines, 1400 
and 2200 series, in its catalogue No. 3l. These machines are 
unit-built in various combinations to accommodate particular 
milling operations. Each unit is complete in itself and inter- 
changeable in the basic machine. 
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Cincinnati all-steel press brake 


on the market recently by the Cincinnati Shaper 
Company, Cincinnati, Ohio, known as the Series 
120 Cincinnati all-steel press brake. It has capacity 
to make right-angle bends at one stroke of the machine 


A PRESS brake of new design and size was placed 


A Cincinnati press brake with sufficient capacity to make 
right-angle bends in 3$-in. plate 


in 3-in. steel plate, 8 ft. long, over a 3-in. die open- 
ing or М-їп. steel, 12 ft. long, over a 2-in. die opening. 
. While this company has been using rolled steel plate 
in the manufacture of press brakes for a number of 


years, the construction of this machine is different in 


that the housings are made of a single plate, 4-14 in. 


thick, instead of double plate box construction. When 
these machines were first designed, is was necessary to 
use two two-inch plates, welded and riveted together, to 
build a housing four inches thick as it was impossible to 
get plates of the required size and thickness rolled flat 
enough for this type of construction. At the present 
time, however, through the co-operation of the mills, 
massive plates are being rolled as thick as six inches, 
perfectly flat. 


The bed and ram plates are three inches thick. The ' 


bed extends below the floor line from 18 in. to 28 іп., 
depending on the length of the machine. Because of 
the method of mounting the bed, and the divided con- 
necting rod—a patented feature—the loads are carried 
directly up and down the center line of the housings. 
This is one of the refinements of design that practi- 
cally eliminates deflection and at the same time gives 
greater capacity with the same factors of safety. 

Other features built into this series are automatic 
oiling, anti-friction bearings on high-speed shafts and 
in the mounting of the flywheel, special disc clutch, 
large over-size brake drum, liberal depth of bed and 
ram plates, and screws of high-carbon nickel steel cut 
with buttress threads. 

A dovetail slot is planed along the length of the bed, 
both front and back, for attaching gages or other fix- 
tures. The ram is raised and lowered with an inde- 
pendent motor drive, which is standard equipment and 
included in the price. The machines are arranged for 
motor drive, and the motor is connected by Tex-rope 
drive to the flywheel. Standard lengths furnished in 
this series range from 6 ft. 6 in. between the housings, 
with a die surface of 8 ft. to 12 ft. 6 in. between 
the housings, with a die surface of 14 ft. 


Brown & Sharpe plain grinding machines 


SERIES of plain grinding machines which has 

been added to the line of machine tool equipment 

produced by the Brown & Sharpe Manutacturing 
Company, Providence, R. L, has many original and 
unique features of design and construction which per- 
mit maximum production on heavy-duty work with 
great ease of operation. 

'Three sizes of these machines are made, all similar 
in design except for the length of bed. They are desig- 
nated as the Nos. 30, 32 and 33 plain grinding machines. 
In capacity, the machines take 18-in., 36-in. and 48-in. 
lengths, respectively, between centers. The centers will 
swing 12 in. in diameter, with 24-in. wheels having 
faces from 2 in. to 10 in. wide, and 6 in. in diameter, 
with 30-in. wheels having faces from 2 in. to 6 in. 
wide. 

The machines are essentially production units, pos- 
sessing an exceptionally wide range of table and work 
speeds. Owing to a table dwell, which is provided at 
each end of the table traverse, and a shock absorber in 
the reversing mechanism, very high table speeds can be 
used without affecting the finish of the work. АП of 
the control levers are conveniently grouped at the nor- 


The.No. 30 plain grinding machine with belt drive 
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mal operating position. Charges in speed of the totally 
independent work drive and table movement are made 
through sliding gears by individual levers. 

These machines are of heavy construction to assure a 
high degree of accuracy. 


Particular care has been 


The rear view showing the one-piece casting with a motor 
compartment 


taken to make the work drive smooth and vibrationless. 
This has been accomplished by the combination of a 
torsion shaft and a finely balanced belt drive from with- 
in the machine. 

The rugged and heavy wheel slide and wheel-slide 
base have long, automatically lubricated’ ways which as- 
sure an accurate alinement and full support to the wheel 
spindle, even at extreme positions. The bed is of ample 
length to support fully the sliding table at all points in 
its travel, thereby giving maximum support to the work 
for all cuts. 

The operating controls are located where they can 
easily be reached without moving from the normal oper- 
ating position. The complete cross-feed controls, for 
both automatic and hand operation, are located about 
the hand-wheel shown in the close-up view of the ma- 
chine. The table and work speed controls are placed 
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together at the right. On the extreme right is the ad- 
justment for the table dwell. The footstock, shown in 
the upper part of the illustration, is of interest in that 
both spring lever and screw and handwheel operation 
are provided. 

Either overhead countershaft drive or motor drive is 
available. When motor-equipped, the motor is enclosed 
in a compartment cast in the base. Depending upon 


the work, from 15 to 40 hp. is required, in every case 
assuring a powerful drive. 
A complete line of equipment is available for these 


The operating controls 


machines, adapting them to a wide variety of plain cy- 
lindrical work. 

Each of the machines is made in two modified forms 
for work not requiring all of the automatic functions. 
The first, known as the A machine, has hand operation 
for the table, with one power table feed for wheel tru- 
ing. It is particularly adapted to straight-in-feed grind- 
ing, using either power or hand cross feeds. The second 
machine, known at the B machine, has only hand table 
and cross feeds. This is also for straight-in-feed grind- 
ing, using hand cross feed only. 


A machine for drilling cylinder and valve heads 


matic spacing drilling machine has been placed on 

the market by the Southwark Foundry & Machine 
Company, Philadelphia, Pa., for accurately drilling 
spaced holes around the edge of cylinder heads and 
valve heads, including those with long extending valve 
gear guides. The extended portion of the valve head is 
dropped down into a large central hole of the spacing 
table, thereby presenting the flush side of the head cast- 
ing to the drills. The machine is also used to drill 
spaced holes in ring gages used for locating the stud 
holes in the cylinder casting itself. By using this ma- 
chine for spacing the holes in a gage for locating the 


A LOCOMOTIVE cylinder and valve head auto- 


studs in the cylinder casting, a replacement need for an 
old locomotive may be sent out at any time with as- 
surance that it will fit the studs. 

The machine is provided with a chuck table having 
four self-centering jaws for gripping a range of diam- 
eters from 12 in. to 48 in. The automatic spacing may 
be set for any number of holes from eight to thirty-six 
in the circle. The drilling circle is read off a scale set 
into the bed; a screw being provided for moving the 
table to position. 

The machine spindle is driven by an adjustable speed 
motor of 10 hp., having a range of one to three. The 
motor transmits its power through steel gearing to the 
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spindle which revolves from 100 to 300 r. p.m. The 
vertically moving spindle saddle has three automatic 
drilling feeds suitable for drills from 1 in. to 2 in. in 
diameter. 

The cycle of operation is the downward feed of the 
spindle drilling the hole, the automatic reverse of the 
spindle traverse to the upward direction at а higher 
speed, the automatic spacing of the table to the next 
position as soon as the point of the drill leaves the work 


A locomotive cylinder and valve head automatic spacing 
drilling machine 


piece when on its upward course and an automatic re- 
versal of the spindle direction to the downward feed 
which completes the cycle. 

A cutting fluid pump is supplied with the machine 
which raises the fluid to an upper tank from which it 
flows to the drilling tool. The chips and fluid drop 
through the large central hole of the chuck table to the 
base of the machine. The fluid flows to the circulating 
system whereas the chips are raked from under the 
table to the front of the machine. 

The machine may be used to advantage for drilling 
circular pieces other than locomotive cylinder heads. 


General-purpose expansion 
reamer 


HE illustration shows a reamer manufactured by 

the Foster Johnson Reamer Company, Elkhart, 
Ind., reaming out a bushing in a valve-gear-link bridle 
plate. The range of the reamer varies from 1-32 in. 
to 34in., depending on the size of the reamer, 

The tool is easily adjusted in the work as the blades 
are expanded by turning one adjusting nut, which is 
graduated to give readings in .001 in. There is no dan- 
ger of bowing or breaking the blades during adjustment. 
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A general-purpose expansion reamer suitable for 
railway shops 


The reamers are made in eighteen sizes, ranging from 
19/32 in. to 214 in. 


Electric hoist for handling 
transformers 


HE Whiting Corporation, Hervey, IL, hes re- 
cently built and installed an electric transformer 
hoist used for removing and replacing transformers 
under electric cars. This transformer hoist operates 
in the work pit between the tracks underneath the car. 


An electric hoist for removing and replacing transformers 
under electric cars 


The transformer is placed on the movable table and 
raised or lowered by an electric motor. Lateral adjust- 
ment on top of the transformer table is provided for by 
an adjusting screw. 

The transformer car can be removed to different pits 
by an overhead traveling crane. The ideal way, how- 
ever, would be to have a transformer car for each 
repair pit. 


June, 1928 
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All-steel tool stand and shop desk 


portable tool stand and shop 


HE all-steel 
desk, shown in the illustrations, have been 
added to the line of steel shop furniture man- 


Lyon 


ufactured Ъу the Metallic Manufacturing 


The Lyon all-steel shop desk 


Company, Aurora, Ill The portable tool stand 
or bench can be used in practically any machine 
shop and toolroom for the purpose of bringing the tools 
close to the work and for locking up, at night, the val- 
uable tools and providing a storage space for the re- 


mainder. The top shelf serves as an individual bench 
for small work to be done close to the job. When used 


A portable tool stand 


for this purpose, the middle shelf provides an out-of- 
the-way place for the tools, and the bottom shelf a 
clean place for oily, greasy parts which must be pro- 
tected during a repair job. The casters are of the swiv- 
el type and swing without resistance, facilitating easy 
movement of the stand in any direction. 

The steel shop desk is 36 in. wide, 30 in. deep and 
5215 in. high, overall. The shelf is placed 1034 in. 
above the floor. The drawer is 1534 in. wide, 28 in. 
long and 3% in. deep, with two drawer pulls and a 
flat key lock. The desk is finished in olive green baked- 
enamel. 


USL combination gasoline-electric arc; welder 


New York, has recently announced the manufac- 

ture of a portable arc-welding outfit designed for 
use either where energy is availabic or at points where 
no connection to a source of electric power supply may 
be had. 


/ | “НЕ USL Battery Corporation, Niagara Falls, 


The USL combination arc welder set may be operated on 
commercial current or by gasoline engine 


The equipment is designed for 200-amp. continuous 
welding duty and consists of a 7%4-hp. motor for oper- 
ation on any commercial current supply that would be 
directly connected to a 60-20-v, self-and separately-ex- 
cited, direct-current generator of 200 amp. continuous 
welding capacity. The motor starter is mounted direct- 
ly on the motor, the resistance coil being fastened on top 
of the welding generator while the instrument panel, 
consisting of a volt meter and field rheostat is mounted 
on a strap panel supported on the generator frame above 
the exciter. The motor shaft has been extended to in- 
clude a flexible coupling and this, in turn, is attached 
to a type P-11 Continental Red Seal gasoline engine. 
When it is desired to operate the equipment as a motor- 
generator set, all that is necessary is to disconnect half 
of the coupling and slide it back on the shaft toward 
the gasoline engine. This results in the gasoline engine 
remaining idle. When it is desired to operate the equip- 
ment by employing the gasoline motor the coupling is 
again connected. 

This device can be furnished for 300-amp. welding 
duty, in which case the equipment would comprise 
the type P-20 Continental Red Seal gasoline engine 
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coupled to a 15-hp. motor that is directly connected to 
a 60-20-volt 300-amp. direct-current generator. The 
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assembly of the motor starter reactance coil and instru- 
ments are the same as in the machine illustrated. 


Heavy-duty universal cutter and tool grinder 


heavy duty universal cutter, reamer and tool 
grinder placed on the market by the Gallmeyer & 
Livingston Company, Grand Rapids, Mich., to provide 
a machine of the necessary capacity and rigidity for 
taking care of larger work. It supplements previous 


? | “НЕ illustration shows the Grand Rapids No. 5 


No. 5 motor driven grinder with power feed arranged for 
dry grinding 


machines of the Grand Rapids line which have been 
previously described in the Railway Mechanical Engi- 
neer. 

The machine has a heavy knee of box section, with 
widely spaced ways for carrying the saddle and with 
equally generous bearings surfaces on the vertical ways 
of the column sleeve. The dovetailed ways with take-up 
gibs provide not only generous and rigid bearing sup- 
ports, but a convenient means of maintaining the sup- 
ports through a long life. The saddle, which covers the 
top of the knee completely, has generous bearing sur- 
face for carrying the table longitudinal movement, these 
ways being 43 in. long. 

The power feed and wet grinding feature are stand- 
ard equipment on these machines, but can be eliminated. 

Two means for handling heavy face mills are sup- 
plied with this machine. These may be rigidly mounted 
in a taper bearing in the universal headstock, or they 
may be carried in a universal attachment. This uni- 
versal attachment allows for swinging face mills up to 
24 in. in diameter on the periphery, and up to over 30 
in. in diameter of the face. By using this attachment, 
cutters can be set at any desired angle in either a verti- 
cal or horizontal plane, and either straight or taper 
shanks up to a maximum diameter of 3% in. 

A heavy-duty, internal grinding feature and 10-in. 
chuck can be furnished with this machine if desired. 
The regular internal grinding attachment furnished as 
part of the standard equipment has a М-їп. spindle 
regularly carrying wheels up to 1% in. in diameter. A 
4-in., three-jaw geared scroll chuck with interchangeable 
jaws is also part of the standard equipment. The heavy- 
duty internal grinding attachment has a 1:4-іп. spindle 


suitable for carrying wheels up to 2/6 in. diameter by 
34 in. face. 


Angle plate parallel grinder 


plate parallel grinder manufactured by the Stand- 

ard Electrical Tool Company, Cincinnati, Ohio, 
which is especially adapted for roll grinding and 
general grinding on a lathe or for surface grinding on a 
planer or boring mill. When used on a lathe the angle 
plate is bolted to the compound rest and, when 
used on a planer or boring mill, it is secured to the 
ram. 

The armature shaft is made of 3% per cent 
nickel steel and ground to exact size. The bearings are 
made of a high grade phosphor bronze and are of the 
split-taper type designed to be adjustable for wear. The 
bearing housings are so constructed as to be dust-proof. 
The grinder unit is designed in a manner which tends to 
minimize chattering or vibration in operation. The 
vertical adjustment is from six to four inches depending 
on the size. 

This unit is manufactured in five sizes: 14 hp., “hp.. 
1 hp., 2 hp. and 3 hp. capacity and the motor equipment 


, | “НЕ accompanying illustration shows an angle 


may be furnished for direct or alternating current. 


A special type of grinder adapted to use on a lathe, planer 
or boring mill 


June, 1928 


Solid shank inserted tooth cutter 


HE Ingersoll Milling Machine Company, Rock- 
ford, Ill, has placed on the market a solid-shank 
inserted-tooth cutter for milling cast-steel driving 
boxes. The housing is of hardened alloy steel with 
high-speed steel teeth securely held by wedges and 


A solid-shank inserted-tooth cutter for milling cast steel 
driving boxes 


screws. The screws, which bear against the back end 
of each tooth, prevent the possibilities of tooth move- 
ment in the slots. This feature allows the teeth to be 
set out a number of times, while still maintaining the 
rigidity necessary for heavy milling. 

The cutters can be used steadily at 4% in. table feed, 
cutting 14-in. cast steel stock with the ends of the teeth 
and stock varying from % in. to 34 in. with the sides 
of the teeth. 


High speed metal cut-off saw 


HE Hunter Saw and Machine Company, Pitts- 

burgh, Pa., has recently announced the manufacture 
of its No. 1-B high-speed metal cut-off saw equipped 
with a tube revolving device. This machine is fitted 
with a circular-toothed saw operating at high rotative 
speed, designed to cut cold tubes up to 7% in. outside 
diameter, as well as small round and square solid stock 
and small structural shapes. 

Tubes are clamped in an adjustable chuck which auto- 
matically revolves when the saw is pulled down, and 
in so doing feeds the tube into the saw, presenting the 
least section of metal to the saw, which results in a 
small amount of burr. The chuck automatically stops 
when the saw is raised from the work. The chuck re- 
volves at an approximate speed of 20 r.p.m. and is 
driven through reduction gearing from the main motor. 
The machine is also equipped with a quick-acting ec- 
centric vise to clamp work of small section. This vise 
may be used without removing the revolving chuck. 

The 10-hp. motor and saw blades are mounted on op- 
posite ends of a tilting frame. The saw is driven by an 
endless belt, an idler pulley mounted in the frame being 
used to give maximum belt contact. The saw arbor 
and the idler pulley are mounted on double-row deep- 
groove ball bearings, which are enclosed in oil-tight dust- 
proof housings. The belt and saw blade are protected 
by steel guards to conform with safety specifications. 
The belt guard may be quickly removed for belt re- 
newals without dismantling other parts of the machine. 
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A pan is attached to the under siae of the table, enclos- 
ing the saw at its lowest point to catch the cuttings; this 
may be dropped for removal of the cuttings. The motor 
support is provided with a screw for adjusting the belt 
tension. The motor end of the tilting frame has a cush- 
ioned stop and is connected with a spiral spring to re- 


4 


Hunter No. 1-B cut-off saw with tube-revolving device 


turn the frame to the height necessary to clear the 
work. The saw is fed down through the work by an 
off-side hand lever attached to the forward end of the 
tilting frame. 


Electric driven floor grinder 


HE floor grinder shown in the illustration is a 
recent development of the Standard Electrical 
Tool Company, Cincinnati, Ohio. This model is made 
in two sizes, one of 3 hp. capacity and the other 


The Standard floor grinder is made in two sizes— 
3 hp. and 5 hp. 
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of 5 hp. capacity. The motor used is a General 
Electric 40-deg.-rise motor and is controlled by General 
Electric push button control which is located on the 
inside of the pedestal base of the machine. The ar- 
mature shaft is of nickel steel and is mounted in SKF 
self-alining ball bearings enclosed in dustproof hous- 
ings. The grinding wheel guards are equipped with 
a spark breaker as well as.an adjustable eye shield 
of polished wire glass. The armature shaft is fitted 
with a shaft locking device for use in changing wheels 
.and the inner wheel flanges are keyed to the shaft. 
The emery wheel guards are of the hinged-door type 
equipped with exhaust connections. 

The 3-hp. grinder carries emery wheels of 12 in. or 14 
in. diameter by 2 in. face, whichever is preferred. The 
5-hp. size carries an 18-in. wheel with a 3-in. face. 


USL duplex arc welder 


MONG the recent developments of the USI, Bat- 
tery Corporation, Niagara Falls, New York, is tne 
standard duplex arc welding equipment which is il- 
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the arc. Another advantage claimed for this type of 
equipment is that when carbon arc welding or cutting 
is desired, it is possible to connect the leads of the two 
generators, affording a single operator equipment of 
either 400 or 600 amp. capacity for carbon arc cutting 
or welding. 


To HOUSE THE GREAT railroad exhibit that will be held at А1-, 


lantic City, June 20-27, inclusive, in connéction with the meet- 
ings of the Mechanical Division, the Purchases and Stores 
Division and the Motor Transport Division of the American 
Railway Association, an auxiliary building, to be known as 
Marine Hall, has been constructed adjacent to the Million 
Dollar Pier. It is iocated between the Boardwalk and the 
ocean and is connected with the Million Dollar Pier. The 
building has been erected on substantial piling, heavily rein- 
forced, and is of steel construction. It measures 500 ft. 
by 117 ft. and, eliminating the aisle space, provides an exhibit 
space of 47,215 sq. ft. This, added to the exhibit space on the 
Million Dollar Pier of 94,868 sq. ft. provides a total exhibit 
space of 142,083 sq. ft. 

The people of Atlantic City had hoped to have the new 
Convention Hall ready for the conventions this year. This will 
be so arranged as to house both the technical meetings and 
the exhibits. Unfortunately it could not be completed in 


The duplex arc welder consists of two independent generator units driven by a single motor 


lustrated. This machine is designed for users who 
desire multiple type electric arc welding equipment 
that will afford facilities for two operators to work 
from one unit. The set consists of two single 
arc welding generators complete with independent 
control apparatus but driven by a single motor. 
In this machine the manufacturers have  elimi- 
nated ballast resistances, carbon piles, relays, knife 
switches and similar adjusting features usually present 
on two-operator, single-generator welding sets. А 
feature of this equipment is that one operator may be 
employing a 24 -іп. electrode at the same time that the 
other operator is using a /-іп. electrode. Because of 
the absence of any electrical connection there is no inter- 
ference between the two arcs, consequently there is no 
interference when one operator either makes or breaks 


time and the city voluntarily erected Marine Hall for the 
exclusive use of the A.R.A. meetings. The building will be 
removed from the beach after the conventions. 

The chairman of the exhibit committee of the Railway 
Supply Manufacturers’ Association, S. С. Down, of the West- 
inghouse Air Brake Company, reports that all of the space on 
the Million Dollar Pier has been assigned. This is true, also 
of the larger part of the space in Marine Hall and at the 
rate that it is being assigned, it will be entirely taken before 
the conventions open. 

Another improvement in the exhibits this year will be the 
more conveniently located and the large amount of space for 
the track exhibit. This will be at the Philadelphia & Reading 
Terminal, only a short distance from the Million Dollar Pier. 
Assignments for more than double the usual number of track 
exhibits have already been made. Regular bus service will be 
provided between the pier and the track exhibit. 


News of theMontn 


A PRACTICAL MINIATURE LOCOMOTIVE, б in. long, but exact- 
ly like the standard engines of the state railroad, has been 
built by a French mechanic, M. Melcher. He has built the 
engine to a scale to 1/80 of the actual dimensions, It weighs 
12 oz. and is made to run. Much of the work had to be done 
under a magnifying glass. He worked evenings on it for 
10 years. The boiler tubes are hardly larger than coarse hairs. 


Increase in cars needing repair 


FrriGHT CARS in need of repair on April 1 totalled 139,698 
or 62 per cent of the number on line, according to reports 
filed by the carriers with the Car Service Division of the 
American Railway Association. This was an increase of 727 
cars above the number reported on March 15, at which time 
the-e were 138,971, or 62 per cent. 

Freight cars in need of heavy repairs on April 1 totaled 
100,700, or 4.5 per cent, an increase of 2,003 compared with 
March 15, while freight cars in need of light repairs totaled 
38,998, or 1.7 per cent, a decrease of 1,276 compared with 
March 15. 


Canadian mechanics have vacation with pay 


Тнк SHOPMEN’s FEpERATION, No. 11, organization of the 
shop craftsmen employed by the Canadian National, at a 
meeting in Winnipeg recently, announced that the manage- 
ment of the road has agreed that all these employees who have 
been in the service of the company in Canada for two years or 
more, shall be granted one week’s holiday, annually, with pay. 
It is said thar about 16,000 employees will enjoy the benefit of 
this decision. The management of the road announces that this 
action has been taken as an appreciation of the efforts of 
the employees to make successful the co-operative plan under 
which they are now working. It is not effective at any point on 
the Canadian National in the United States. 


Locomotives in need of repair 


Locomorives in need of repai- сп the Class I railroads of 
this country on April 1 totaled 8,287, or 13.8 per cent of the 
number on line, according to reports filed by the carriers with 
the Car Service Division of the American Railway Associa- 
tion. This was a decrease of 1,007 locomotives compared with 
the number in need of such repairs on March 15, at which 
time there were 9294, or 154 per cent. Lccomotives in need 
of classified repairs on April 1 totaled 4,696, or 7.8 per cent, 
a decrease of 454 compared with March 15, while 3,591, or 
6.0 per «ent, were in need of running repairs, a decrease of 
553 compared with the number in need of such repairs on 
March 15. 

Class I railroads on April 1 had 7,276 serviceable loco- 
motives in storage compared with 6,955 on March 15. 


Locomotives installed 


Crass I кАПЕОАР5 in the first three months this year in- 
stalled 465 locomotives, according to reports filed by the car- 
riers with the Car Service Division of the American Railway 
Association. Compared with the corresponding period last 
year, this was an increase of 18 locomotives, but a decrease of 
105 compared with the corresponding period in 1926. For 


the month of March alone. the railroads placed in service 
140 locomotives compared with 142 in March the year before. 
Locomotives on order on April 1 this year totaled 137 com- 
pared with 244 on the same date last year. Freight cars in- 
stalled in service in the first three months in 1928 totaled 
10,064 compared with 15,796 for the same period in 1927, and 
21,363 for the same period in 1926. Freight cars installed in 
March this year totaled 4,032 compared with 5,175 in March, 
1927. 
- The railroads on April 1 had 25,248 freight cars on order 
compared with 27,255 on the same date last year and 49,524 on 
the same date in 1926. These figures as to freight cars and 
locomotives include new and leased equipment. 


W. F. Kiesel, Jr., honored 


WiLLIAM Е. KiEsrgL, Jr, mechanical engineer of the Penn- 
sylvania, was awarded the George R. Henderson Medal by the 
Franklin Institute in Philadelphia on May 16. The certificate 
and gold medal were 
presented to Mr. Kie- 
sel by Henry Howson, 
Sr, vice-president of 
the Franklin Institute, 
in the presence of sev- 
eral hundred specially 
invited guests. Mr. 
Kiesel was one of a 
class of 15 scientists 
and inventors who re- 
ceived various medals 
for their scientific 
achievements. 

This was the first 
award of the George 
R. Henderson Medal, 
which was founded in 
1924 by Mrs. Virginia 
P. C. Henderson for 
“meritorious inven- 
tions or discoveries in 
the field of railway 
engineering." The award to Mr. Kiesel was on the basis of “his 
numerous inventions of outstanding value in locomotive and 
railway car design and construction." 


W. F. Kiesel, Jr. 


Cab curtains required 


Tue INTERSTATE COMMERCE COMMISSION on May 11 made 
public its report in the cab curtain on the complaint filed 
by the Railroad Commission of Wisconsin, following closely 
the recent proposed report by Special Examiner John L. 
Rogers, together with an order amending rule 116 of the rules 
and instructions for the inspection and testing of steam loco- 
motives and tenders to require the equipment of locomotives 
in certain territories with cab curtains; that unnecessary or 
excessive openings about locomotive cabs be closed, during the 
winter months; that -oil-burning locomotives do not take air 
into the firebox from the interior of the cab, and that steam 
locomotives used in road service have a suitable storm window 
attached to side cab windows. The intervening petition of the 
Brotherhood of Locomotive Engineers and the Brotherhood of 
Locomotive Firemen and Enginemen had also asked for vesti- 
bule cabs, but later it was amended to strike out the reference 
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to vestibule cabs and that subject was not considered in 
the case. 

The rules define the territory in which the additional pro- 
tection from the weather is to be required, generally the north- 
ern half of the United States, but the report by Commissioner 
McManamy says the territory considered includes regions 
where extreme conditions are generally encountered and that 
in those regions the protective equipment specified is less effec- 
tive than that now provided by certain of the carriers. There- 
fore, it says, the amendments to the rule should be regarded 
as minimum requirements which are not intended to take care 
of the most extreme conditions, but if they are not properly 


taken care of the matter can again be brought to the com- 
mission's attention. 


Meetings and Conventions 


Second national fuels meeting 


THE SECOND NATIONAL MEETING of the Fuels Division of the 
American Society of Mechanical Engineers will be held in 
Cleveland, Ohio, September 17 to 20. The General Arrange- 
ments Committee, under the chairmanship of Co! Elliott Н. 
Whitlock, is planning a comprehensive program to include 
papers by a distinguished group of nationally recognized authori- 
ties on the production, distribution and efficient utilization of 
fuel. 


National oil and gas power meeting 


THE FIRST NATIONAL MEETING of the Oil and Gas Power 
Division of the American Society of Mechanical Engineers, 
and the second annual oil power conference of the Pennsyl- 
vania State College, will be held at State College, Pa., June 
14, 15 and 16. One of the attractions of the meeting will be 
an exhibition of oil engines, parts, accessories and equipment, 
` and a working model of a new type of stroboscope. A num- 
ber of papers on Diesel and oil engine subjects will be pre- 
sented by men prominent in these fields. 


World Engineering Congress to be held in Tokio, 
Japan, in 1929 


Tue KocAKKAI (Engineerin Society of Japan) has an- 
nounced a World Engineering Congress to be held at Tokio, 
Japan, for two weeks, toward the end of October, 1929. Baron 
К. Furuichi, president of the Kogakkai, has extended a cordial 
invitation to governmental departments, universities, institutes, 
associations and individuals collaborating in engineering in all 
countries of the world, to attend this congress. 

The congress proposes to discuss various engineering sub- 
jects in anticipation eventually to initiate and promote inter- 
national co-operation in the study of engineering science and 
problems in all its branches and to cultivate and promote a 
feeling of brotherhood among engineers of the world. 

Baron Furuichi's invitation has been accepted by the en- 
gineering societies and a number of other organizations in 
this country. Àn American committee, of which Herbert 
Hoover is honorary chairman and Elmer А. Sperry, chairman, 
has been appointed to arrange the American portion of the 
technical program, and transportation and entertainment for 
delegates and guests attending the congress. Maurice Holland, 
29 West Thirty-ninth Street, New York, has been appointed 
executive secretary. 

The following is the tentative program which has been 
planned for the congress: 

General problems concerning engineering: 
Education, administration, management, statistics, standardization, 
international co-operation of engineers, etc. 


Engineering science: . i 
Strength of materials, thermodynamics, and otber scientific researches 
Public works: : А 
Railways, highways, harbor engineering, river engineering, canals, 
municipal engineering А 
Communication and transportation: | : 
Ocean and inland navigation, aerial navigation, telephone, telegraph, 
etc. 
Power: RE 
Resources, production and distribution 
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Architecture and structural engineering 

Mechanical and electrical engineering 

Chemical industry 

Textile industry 

Shipbuilding and marine engineering 

Aeronautical and automotive engineering, road vehicles 
Mining and metallurgy 

Engineering materials 

Fuel (solid, 191014 and gaseous) and combustion engineerin 


Water works, drainage, heating and ventilation, illumination, КНН: 
ation 


Scientific management 
Miscellaneous 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. 

Air-BRAKE Association.—T. L. Burton, 165 Broadway, New York. 

AMERICAN RarLway ASSOCIATION Division V.—MECHANICAL—V, R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, N. J. 

Division V.— Equipment PaiNTING Section.—V, R. Hawthorne, 
Chicago. Next mecting Windsor hotel, Montreal, September 11-13. 

Division VlI.—PuncHasES AND Storrs.—W. J. Farrell, 30 Vesey 
St, New York. Next mecting June 20-22, Atlantic City, N. J. 

AMERICAN RarLway Toot FokEMEN's AssociaTion.—G. С. Macina, 11402 
Calumet Avenué, Chicago. Annual convention Hotel Sherman, Chi- 
cago, September 12-14. 

AMERICAN Society ОР MecHANICAL Encineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AwxERICAN Society РОК STEEL Treatinc.—W. Н. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN Society For Testing MarERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual mecting June 25-29, Chalfonte-Haddon 
hotel, Atlantic City, N. J. 

AMERICAN Werning SocieTy.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

AssociaTIon or Клім лү ErrecTRicAL ENciNEERS.—]Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 
mceting, October 23-26, Hotel Sherman, Chicago. 

Canapian RaiLWAY Crug.—C. R. Crook, 129 Charon St., Montreal, Que. 
Rezular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car FonEMEN's ASSOCIATION oF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. 

Can Foremen’s Assoctation or Sr. Louis.—A, J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, сер! June, July and August, at Broadview Hotel, East St. 

ouis, Ill. 

Can Foremen’s Crus or Los AwcELEs.—]. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centrac Rattway Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR Inspectors’ AND Car FOREMEN’S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) ее 

CiNciNNATI Raitway Crus.—D. К. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

Creverann Rartway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and репор Ave. 

INTERNATIONAL RatLroap Master BLACKSMITHS' AssOCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-22, 192 

INTERNATIONAL RarLway Fuet AssociATION.—L. G 
change, 80 E. Jackson Boulevard, Chicago. 


8 
. Plant, Railway Ex- 


-INTERNATIONAL RAILWAY GENERAL FOREMEN's AssoctATION.— William Hall, 
10 


1 W. Wabash Ave. Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 18-21, 1928. : 

Loutsrana Car DEPARTMENT AssoctarioN.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in_each month. 

MATER BOILERS REEE: Assocration.—Harry D. Vought, 26 Cortlandt St., 

ew OTK. 

New ЕхсгАмр Rairroan CLusB.—W. E .Cade, Jr. 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, 
excenting June, July, August and eSptember, Copley-Plaza Hotel, 

oston. 

New Yorx Rartroap Crvs.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. А 

Paciric RarLway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rartway Car DEPARTMENT OFFICERS’ AssocIATION.—A. S. Sternberg, Belt 
railway, Clearing Station, Chicago. Convention September 11-13, 
Hotel Statler, St. Louis, Mo. A 

RarLwav CLUB or GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Mceting third Thursday of each month, except 
June, July and August. Е 

Rartway CLuB or PittssurcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis Rarway Cius.—R. W. Frauenthal. M. Р. О. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

Ѕоџтпевх ann SourHWwEsTERN Rartway Crus.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting thir 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

SoutHwest Master Can BUILDFR’S AND Suprrvisors’ ASsocraTion.—E. Н. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Assoctation.—A. I, Parish, 106 West Front St. 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. ; 

TRAVELING ENGINEERS’ ASSOCIATION.—W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio, Annual meeting Hotel Sherman, Chi- 
cago, September 25 to 28 inclusive. 

Western Rairway CLUB.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 


Davi» TnRoMAs has been appointed manager of bar iron sales 
of the Reading Iron Company, Reading, Pa. 


W. J. FENDNER has been appointed mechanical engineer of 
Schaefer Equipment Company, Pittsburgh, Pa. 


Tue STEAMOTOR CoMPANY, CHICAGO, has moved its offices 
from 431 South Dearborn street to 105 Wacker Drive. 


Н. К. Syxes has been appointed manager of sales of the 
locomotive division of the Cincinnati Car Company, Cincin- 
nati, Ohio. 

О. B. Capps, until recently eastern sales manager of the 


Locomotive Stoker Company, at New York, has formed a 


company known as O. B. Capps, Inc., with O. B. Capps as 
president, and office at 


420 Lexington avenue, 
New York. The new 
corporation expects to 
specialize in locomotive 
and car equipment sales 
and also will handle 
marine accounts. Mr. 
Capps will represent 
various manufacturers, 
including the Buffalo 
Bronze Die Cast Cor- 
poration, Buffalo, N. 
Y., whose product is es- 
pecially adapted to lo- 
comotive brasses, tend- 
er and car brasses, etc. 
Mr. Capps served his 
apprenticeship as a ma- 
chinist at the Richmond 
Locomotive Works 
from 1897 to 1901, af- 
ter which he was trans- 
ferred to the engineering department of the same plant as 
draftsman. In 1904 he was transferred to the Schenectady 
plant of the American Locomotive Company, and served in 
the engineering and manufacturing departments at Schenec- 
tady, Montreal and Richmond, until 1910, when he entered 
the service of Clement F. Street, who, at that time, had begun 
the manufacture of the Street locomotive stoker, in the for- 
mer Westinghouse plant at Schenectady. In 1913 when the 
Locomotive Stoker Company was incorporated, Mr. Capps was 
made mechanical expert; in 1917 he was appointed eastern 
sales manager at New York, and remained in that position until 
February, 1928, when the company was purchased by the Stand- 
ard Stoker Company. Mr. Capps will represent also the Rail- 
way Motors Corporation, De Pere, Wis., manufacturers of the 
improved Melcher journal bearing (Hyatt equipped) which is 
especially adapted for railway passenger equipment. 


Tue Hurcuins Car RoorinG Company, Detroit, Mich., has 
moved its general offices from 1203 Ford Building, Detroit, to 
2310 Eaton Tower. 


Н. О. Coz has been appointed manager of the Cleveland, 
Ohio, office of the U. S. Electrical Tool Company, with offices 


at 403 Erie building. 


Orris PansoNs, district sales manager of the American Lo- 
comotive Company, New York district, died at bis home in 
New York, on April 16. 


THE ЅАРЕТҮ Car Hearne & Licutinc Company has remov- 
ed its Canadian offices from 511 St. Catherine street, West, 
to 10 Cathcart street, Montreal. 


J. E. Невев has been appointed vice-president of the Trus- 
con Steel Company in charge of Pacific Coast activities, with 
headquarters at Los Angeles, Cal. 


O. B. Capps 
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Eucene РЕЕРІЕЅ THoMAs and I. Lamont Hughes have been 
appointed vice-presidents of the United States Steel Corpora- 
tion at New York, and Harold L. Hughes and William A. 
Forbes have been ap- 
pointed assistants to the 
president. Mr. Thomas 
was born at Atlanta, 
Ga., in 1876. He was 
graduated from the At- 
lanta High School, and 
started to work with 
the Johnson Company 
(now the Lorain Steel 
Company) in Atlanta, 
in 1892, and represented 
the company at Lon- 
don, England, from 
1899 to 1903. On the 
formation of the Unit- 
ed States Steel Prod- 
ucts Company in 1903, 
he became departmental 
manager in New York. 
In 1906 he became as- 
sistant to president, and 
in 1911 succeeded 


James A. Farrell as president of the United States Steel Prod- 
ducts Company, Mr. Thomas now becomes a vice-president of 
the United States Steel Corporation. During the war, he was 
decorated as Chevalier de la Legion d’honneur by France, and 
Cavaliere Ufficiale of the Order of the Crown of Italy. 


Eugene P. Thomas 


Mr. Hughes was 
born in Mercer, Mer- 
cer County, Pa. Не 


attended the common 
schools and was grad- 
uated from North 
Braddock, Pa, high 
school. He began work 
in the engineering de- 
partment of the Edgar 
Thomson works of the 
Carnegie Steel Com- 
pany in September, 
1897. He took charge of 
engineering for the Un- 
ion Steel Company, 
which is now a part of 
the American Steel & 
Wire Company, in June, 
1901, and went to 
Youngstown in Janu- 
ary, 1905, as master 
mechanic of the bar 
mills of the Youngstown district, Carnegie Steel Company. He 
was appointed assistant general superintendent of the bar mills 
of the Youngstown district of the Carnegie Steel Company in 
March, 1906, and five years later became general superintendent. 
In January, 1916, he was appointed assistant general superin- 
tendent of the Youngstown district of the Carnegie Steel Com- 
pany. The following June, he went to Ojibway, Ont., Canada, 
as general superintendent in charge of the Canadian Steel Com- 
pany’s project at that point. The contemplated work being held 
up by the war, he was transferred in June, 1918, to the Neville 
Island Gun Plant, at Neville Island, Pa., as general superintend- 
ent and, on the closing of this plant at the end of the war, trans- 
ferred to the river department of the Carnegie Steel Company. 
In May, 1919, Mr. Hughes became president of the Lorain Steel 
Company, at Johnstown, Pa., being transferred to the Youngs- 
town district of the Carnegie Steel Company in January, 1920, 
as general superintendent. He was elected vice-president of the 
Carnegie Steel Company in charge of operations and appropria- 
tions of the Western district plants on January 1, 1925. He 
now becomes vice-president of the United States Steel Corpo- 


ration. 


Tuomas J. Bray, president of the Republic Iron & Steel 
Company, Youngstown, Ohio, has resigned. 


I. Lamont Hughes 
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THE OFFICE OF THE J. S. Coffin Jr., Company has been re- 
moved from the Trust Company building, Journal Square, 
Jersey City, to 36 Grand Avenue, Englewood, N. J. 


W. H. Post, representative of the Timken Roller Bearing 
Service and Sales Company at Cleveland, Ohio, has been pro- 
moted to manager of the Pittsburgh, Pa., branch office . 


WALTER MITCHELL, 1744 East Twenty-second Street, Oak- 
land, Cal,'is now representing Goddard and Goddard Com- 
pany, Inc., in the northern half of the State of California. 


THE CLARK Can Company has moved its general office to 
1310 Clark building, Pittsburgh, Pa. The New York City 
office has been moved from 52 Vanderbilt avenue to 30 Church 
street. 


J. L. Terry, for many years with The Q & C Company at St. 
Louis, Mo., in charge of the southwestern territory, has been 
elected vice-president in charge of sales, with headquarters at 
Chicago. 


Warp А. MiLLER, New York sales manager of the Midvale 
Company of Philadelphia, has been appointed a vice-president 
of the Vanadium Corporation of America, New York, and 
will have general super- 
vision over all commer- 
cial affairs of the cor- 
poration. 

N. Petinot, general 
manager of sales at 
New York, has been ap- 
pointed assistant to the 
president and will de- 
vote his time principally 
to technical matters, 
both in this country and 
abroad; J. A. Miller, 
Jr, assistant general 
manager of sales suc- 
ceeds Mr. Petinot as 
general manager of 
sales; Gustav Laub, as- 
sistant secretary, has 
been appointed assistant 
general manager of 
sales; P. J. Gibbons, as- 
sistant treasurer will 
assume the additional duties of assistant secretary, and Jerome 
Strauss has been engaged for special work in engineering and 
metallurgical lines. Mr. Miller, who has been appointed a vice- 
president, has long been associated with the iron and steel in- 
dustry. He began work in the steel business with Joseph Т. 
Ryerson & Sons, Chicago, and was affiliated with that organiza- 
tion for over seven years, serving in its Chicago, New York and 
Pittsburgh offices, and, for about three years prior to the war, 
as manager at Pittsburgh. He left that company to enter the 
United States Army where he served during the war as a cap- 
tain in the Ordinance Corps. Following the war, he became con- 
nected with the Midvale Steel & Ordnance Company, Philadel- 
phia, as manager of the distributors division of general sales. 
He later served as manager of sales in charge of the Chicago 
district and since the dissolution of the Midvale Steel & Ord- 
nance Company, he has been New York sales manager of the 
Midvale Company of Philadelphia, in charge of the district 
comprising New York, New England and Canada. 


Ward A. Miller 


Tur LiNpE Arr Propucts Company, New York, has opened a 
new district sales office at 48 West McLemore avenue, Mem- 
phis, Tenn. H. N. Smith is district manager in charge of the 
new office. 


Tuomas S. SrEPHENS for the past 25 years connected with 
machinery sales activities of Manning, Maxwell & Moore, Inc., 
New York, and lately as manager of railroad machinery sales, 
has resigned. 


Henry C. McErpowNEv, president of the Union Savings 
Bank and the Union Trust Company, of Pittsburgh, Pa., has 
been elected a director of the General Electric Company, 
Schenectady, N. Y. 
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Personal Mention 


General 


С. B. FRAvEL, assistant general superintendent of motive 
power of the Western region of the Pennsylvania, at Chicago, 
has been promoted tc superintendent of motive power at the 
newly created Southwestern division, with headquarters at 
Indianapolis, Ind. 


Нлвогр H. Haupt, has been promoted to superintendent of 
motive power of the Northwestern division of the Pennsylvania, 
with headquarters at Chicago. Mr. Haupt has been continu- 
ously connected with 
the mechanical depart- 
ment of that railroad 
for nearly 17 years. 
He graduated from the 
University of Pensyl- 
vania, and entered rail- 
way service on June 14, 
1911, as special appren- 
tice on the Pennsyl- 
vania. Five years later 
he was advanced to 
motive power inspector 
and on November 16, 
1917, promoted to as- 
sistant master me- 
chanic at Harrisburg, 
Pa. On October 1, 1918, 
he became promoted to 
assistant engineer of 
motive power, with 
headquarters at Wil- 
liamsport, Pa. where 
he remained until 1924 when he was appointed master me- 
chanic at Wilmington, Del. His promotion to superintenden: 
of motive power of the Northwestern division became effec- 
tive on May 16. 


Harold H. Haupt 


Master Mechanics and Road Foremen 


Owen McEvoy has been appointed road foreman of engines 
of the Mohawk division of the New York Central. 


WiLLIAM H. Gorr has been appointed road foreman of en- 
gines of the Central division of the New York Central. 


CHARLES $мїтн has been appointed road foreman of en- 
gines of the Hudson division of the New York Central. 


E. J. Harpy has been appointed road foreman of engines 
with jurisdiction between Birmingham, Ala., and Chattanooga, 
Tenn. 


J. Sims has been appointed road foreman of engines of 
the Southern, with jurisdiction between Birmingham, Ala., 
and Meridian, Miss. 


C. H. Carter, machinist, has been promoted to erecting 
shop foreman of the Missouri Pacific Lines, with headquar- 
ters at South Antonio, Tex. 


W. H. Ferris, enginehouse foreman of the Missouri Pa- 
cific at Kingsville, Tex. has been appointed general fore- 
man, with headquarters at the same point. 


W. Е. McInturr, night enginchouse foreman of the Mis- 
souri Pacific at Kingsville, Tex., has been promoted to day 
enginehouse foreman, succeeding W. H. Ferris. 


Dow Norr, assistant master mechanic on the lines of the 
Chicago, Burlington & Quincy east of the Missouri river at 
Galesburg, lll, has been appointed acting master mechanic at 
Creston, Iowa, replacing H. G. Kastlin, who has been given 
a 60-day furlough. 
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М. №. WiLsoN, mechanical foreman of the Missouri Pa- 
cific at Vanderbilt, Tex., has been appointed night engine- 
house foreman, with headquarters at Kingsville, Tex. 


C. W. Srocknorr, master mechanic of the Missouri Pacific at 
Palestine, Tex., has bcen appointed master mechanic, with head- 
quarters at San Antonio, Tex., succeeding E. R. Breaker, re- 


signed. 


Henry Kzrso has been appointed road foreman of engines 
of the Southern, with jurisdiction over the lines from Birming- 
ham, Ala., to Columbus, Ohio, and the Northern Alabama 


Railway. 


W. L. Гохсѕткетн, assistant road foreman of engines of the 
Eastern division of the Pennsylvania, has been appointed road 
foreman of engines of the Wheeling division, succeeding W. 


H. Smith. 


W. H. Situ, road foreman of engines of the Wheeling 
division of the Pennsylvania, has been appointed road foreman 
of engines of the Panhandle division, succeeding W. H. Hol- 
brook, deceased. 


H. G. Huser, assistant engineer of motive power in the Cen- 
tral region of the Pennsylvania, at Pittsburgh, Pa., has been 
appointed master mechanic of the Monongahela division, with 
headquarters at Uniontown, Pa. 


WirLIAM Axsert CARLSON, has been appointed general master 
mechanic of the Erie, with headquarters at Hornell, N. Y. Mr. 
Carlson was born on April 27, 1890, at Chicago. He com- 
pleted a special course 
at the Pennsylvania 
State College, and in 
June 1906, entered the 
employ of the New 
York, Chicago & St. 
Louis as a machinist 
helper at Stony Island, 
Ill. He served his ap- 
prenticeship from 1908 
until July 1912, when 
he was transferred to 
Ft. Wayne, Ind., as a 
machinist. He returned 
to Stoney Island in Feb- 
ruary 1913 as an en- 
ginehouse machinist, be- 
came assistant engine- 
house foreman in No- 
vember 1916, and gen- 
eral foreman in Febru- 
ary 1918. On April 
16, 1923, he was ap- 
pointed general fore- 
man at Fort Wayne, 
from which position he 
recently resigned to become general master mechanic of the 
Erie at Hornell. 


Shop and Enginehouse 


F. A. Currin, has been appointed assistant foreman of the 
Inman enginehouse of the Southern at Atlanta, Ga. 


Jonn E. McCormack, general foreman of the Southern, has 
been appointed erecting shop foreman, with headquarters a 
Macon, Ga. 

J. D. Bennet has been appointed night enginehouse foreman 
of the Kansas City, Mexico & Orient, with headquarters at 
San Angelo, Tex. 

С. R. Metron has been appointed enginehouse foreman of 
the Kansas City, Mexico & Orient, with headquarters at Ham- 
lin, Tex., succeeding R. D. Elwell. 

C. L. Apams has been appointed general machine foreman of 
the Finley machine shop of the Southern at Birmingham, Ala., 
succeeding O. C. Martin, deceased. 
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W. Е. KarznLv, erecting shop foreman of the Missouri Pa- 
cific, has been promoted to night enginehouse foreman, with 
headquarters at San Antonio, Tex. 


А моркву L. Stewart enginehouse foreman of the Southern 
at Meridian, Miss, has been appointed erecting shop fore- 
man, with headquarters at Macon, Ga. 


R. D. ErwzLL, enginchouse foreman of the Kansas City, 
Mexico & Orient, at Hamlin, Tex., has been transferred to San 
Angelo, Tex., as day enginehouse foreman. 


SamueL. Н. DuBose, has been appointed erecting shop fore- 
man of the Southern with headquarters at Birmingham, Ala. 
Mr. DuBose was formerly crecting shop foreman at Macon, 
Ga. 

D. D. Henprix, assistant enginehouse foreman of the South- 
ern at New Orleans, La., has been appointed erecting shop 
foreman, with headquarters at Atlanta, Ga., succeeding F. A 
Curtin. 

W. К. EMtey, night enginehouse foreman of the Missouri 
Pacific at Palestine, Tex., has been appointed general engine- 
house foreman, with headquarters at San Aantonio, Tex., suc- 
ceeding W. P. Breman, resigned. 


Car Department 


Perry W. Barrett, assistant car foreman of the Buffalo, 
Rochester & Pittsburgh at Buffalo, N. Y., has been promoted 
to the position of car foreman, succeeding Charles Hildebrand, 


deceased. 
Frep MacHorz, coach repairer of the Buffalo, Rochester & 


Pittsburgh at Buffalo, N. Y., has been promoted to the posi- 
tion of assistant car foreman, succeeding Р. W. Barrett 


who was promoted. 


Purchases and Stores 


WiLLIAM W. Morris, has been appointed assistant general 
purchasing agent of the Pennsylvania, with headquarters at 
Philadelphia, Pa. 

W. N. Конм, coal agent of the Pennsylvania, at Philadelphia, 
Pa., has been promoted to assistant fuel purchasing agent with 
headquarters in the same city. 

H. L. CuNNINGHAM has been promoted to purchasing ‘agent 
of the Midland Valley and the Kansas, Oklahoma & Gulf, with 
headquarters at Muskogee, Okla. 


EpwiN Meyer, assistant general storekeeper of the Louis- 
ville & Nashville at Louisville, Ky., has been appointed general 
storekeeper, succeeding G. W. Conway. 

E. M. ATKINS, chief clerk of the Louisville & Nashville, has 
been appointed assistant general storekeeper, with headquarters 
at Louisville, Ky., succeeding E. Meyer. 

GrorcE W. Conway, general storekeeper of the Louisville & 
Nashville, with headquarters at Louisville, Ky., has retired 
after 46 years of service with that road. 


MoNTGOMERY SMITH, assistant to the general purchasing agent 
of the Pennsylvania, has been appointed assistant general pur- 


chasing agent, 
phia, Pa. 


J. Hernert JAMES, secretary and chief clerk to the vice-pres- 


ident of the Pittsburgh & Lake Erie at Pittsburgh, Pa., has . 


been appointed purchasing agent, with headquarters at the 
same point. 

GeorceE Н. ScHuttz, coal agent on the Pennsylvania at 
Pittsburgh, Pa, has been promoted to assistant purchasing 
agent, with headquarters at the same point, succeeding W. G. 
Phelps, who has retired under the pension rules of the com- 


pany. 


with his headquarters located at Philadel- 
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Obituary 


ALEXANDER KEARNEY, superintendent of motive power of the 
Norfolk & Western at Roanoke, Va., died at the Roanoke 


Hospital on May 20, as the result of injuries received 
when he fell from 
his horse. Mr. Kearney EE 


was born on Octobe 
24, 1869, at Washing- 
ton, D. C, and was 
educated at Georgetown 
University. He entered 
railway service in 1888 
as a special apprentice 
on the Pennsylvania at 
the Altoona shops, 
serving consecutively to 
September 1, 1902, 
as assistant road fore- 
man of engines of the 
Philadelphia division; 
engineer of motive 
power of the Philadel- 
phia, Wilmington and 
Baltimore division; as- 
sistant engineer motive 
power of the United 
Railroads of New Jer- 
sey division at Jersey 
City, N. J.; assistant engineer of motive power to the general 
superintendent of motive power at Altoona, Pa.; Master 
Mechanic at West Philadelphia, and superintendent of motive 
power of the Philadelphia, Wilmington & Baltimore division. 
From September 1, 1902, to February 1, 1903, he was superin- 
tendent of motive power of the Baltimore & Ohio, lines west 
of the Ohio river, and from the latter date until April 1, 1905, 
he served in the same capacity on the Connellsville, Pitts- 
burgh and New Castle division and on the Pittsburgh system 
of the same road from January 1904, to April 1905. From 
April 1, 1905, to November 1, 1918, he was assistant superin- 
tendent of motive power of the Norfolk & Western at Roanoke. 
On the latter date he was appointed superintendent of motive 
power. Mr. Kearney had long taken an active part in the affairs 
of the Mechanical Division of the American Railway Associa- 
tion and of its predecessor associations—the Master Car 
Builders’ Association, and the American Railway Master Me- 
chanics’ Association. He joined the former in 1894 and the 
latter in 1904, since 1903 he had been continuously engaged 
in committee work. He served as chairman of the Loading 
Rules Committee of the former from 1904 until 1917 and was 
chairman of the Mechanical Stoker Committee of the latter 


Or 


Alexander Kearney 


x 
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from 1914 until the organization of the present Mechanical Di 
vision of the American Railway Association. Since that time 
he had been a member of the General Committee. In 1921 he 
also became a member of the Standing Committees on Electric 
Rolling Stock and Locomotive Design and construction. 


Tuomas J. CUTLER, who retired on March 15 as mechanical 
superintendent of the Eastern Lines of the Northern Pacific, 
with headquarters at St. Paul, Minn., died on April 25. At the 
time of his retirement 
Mr. Cutler had com- 
pleted nearly 30 years 
of service in the me- 
chanical department of 
that railroad. He was 
born on April 13, 1866, 
at Lewistown, Pa., and 
entered railway service 
on October 12, 1895, as 
a machinist on the Min- 
nesota & International. 
Previous to his entry in- 
to railroad service he 
had been employed by 
the Standard Steel 
Works Company and 
the Logan Iron & Steel 
Co., at Burnham, Pa. 
He entered the service 
of the Northern Pacific 
in September 1898, as a 
machinist at Livingston, 
Mont., where he remained until December, 1902, when he was 
advanced to general foreman at Mandan, N. D. In June of the 
following year he was promoted to master mechanic and for 
the next 15 years served in that capacity at Glendive, Mont., 
at Missoula and at Spokane, Wash. He was promoted to gen- 
eral master mechanic, with headquarters at St. Paul, їп No- 
vember, 1918, being transferred to Livingston in April, 1919. 

Mr. Cutler was promoted to mechanical superintendent of 
the Eastern Lines of the Northern Pacific with head- 


quarters at St. Paul, in June, 1923. 


Thomas J. Cutler 


Davin W. Ports, assistant general locomotive and boiler in- 
spector of the Illinois Central, passed away on May 9, at the 
L С. Hospital, Paducah, Ky., following an operation for ap- 
pendicitis. 


RarPH Е. HAMMOND, assistant master mechanic of the Far- 
go Division of the Northern Pacific, with headquarters at Sta- 
ples, Minn., died at the Northern Pacific hospital at St. Paul, 
Minn., on April 14. 
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View of the Delaware & Hudson car repair shop at Colonie, N. Y. 
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and now 10 more 


Swiftly following the above recent announcement 
of the Milwaukee Road’s repeat order for 
Timken-equipped cars, this railroad repeats again. 


Now ten new Timken-equipped baggage cars 
make а total of 171 Timken-equipped cars — 
including 72 Pullman sleepers—on the 
Chicago, Milwaukee, St. Paul & Pacific. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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The minutes of foremen's staff meetings always afford 
an excellent agency for the department head to put 
across many ideas and suggestions 
Do you budget їп a way that could not be done as 
your well otherwise. The following 
spare time? statement, extracted from the min- 
utes of a recent car department 
staff meeting, immediately followed the budget figures 
for the ensuing month chargeable to accounts 314, 
freight train car repairs, 317, passenger train car re- 
pairs and 326, work equipment repairs, with which all 
car department foremen are familiar: “Тһе necessity 
of having our expenses beneath these allotments is very 
important and we cannot, under any consideration ex- 
tend these allowances. Wa have talked a great deal 
about budgeting our expense. Did it ever occur to 
each one of you how much could be accomplished if 
you were to budget your spare time and use a certain 
proportion of it for advancing yourself in your chosen 
line of work? Think it over." 


A significant feature of the report of the Committee 
on Car Construction of the Mechanical Division, Ameri- 
can Railway Association, presented 

A wholesome at the Atlantic City convention last 
trend in month, is the trend away from 
standardization complete standardization of cast 
steel truck side frames and toward 

a standardizaticn of essential dimensions so that any 
design conforming to these dimensions, and to the 
A.R.A. specifications for strength, may be considered as 
standard. As the committee stated in its report, its 
action in this respect was taken as the result of the 
active development in truck side frame design which 
has taken place during the past year. The need for 
further development in the details of truck design 
continues, and the breadth of vision of the committee is 
even more strikingly indicated by the following note 
which appears on the diagram describing axle spacing. 
Clearance and other dimensions which it is desirable to 
keep standard: “Alternate designs involving поп- 
Standard bolster, spring plank, or spring arrangement will 
be permissible provided that they conform to A.R.A. 
specifications for strength and the truck as a whole meets 
A.R.A. requirements for interchangeability". This com- 
plete recognition of the several types of trucks with 
special bolster and spring arrangements, as well as of 
the possibilities for improvement in the distribution of 
the metal in the side frame itself, will, undoubtedly. 
encourage the intensive application of designing talent to 
the development of further improvements in the relia- 
bility and functioning of freight car trucks so that the 
truck may catch up with the demands placed upon it bv 
modern high capacity cars. Such standardization, which 
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imposes no restrictions on the designer beyond those 
necessary to guide development into channels which will 
cause a minimum of disturbance to the operation and 
maintenance of equipment in interchange, is highly 
progressive. 


In machine and engine design, it is common practice 
to reduce the cross-sectional area in some relatively in- 
expensive and easily-replaced part, 
"Breaking grooves"by machining a "breaking groove," 
in with the idea that, in case of ex- 
tensive overload for any reason, 
the machine or engine will break 
at this point and thus avoid the failure of some more 
complicated and expensive part of the structure. А 
somewhat analogous requirement exists in the design of 
railroad cars, particularly for íreight service where 
excessive shocks are often encountered under present 
operating conditions. The primary requisite in the de- 
sign of car couplers, draft gears, draft attachments, 
etc., is adequate strength to avoid parting of the train 
under any conditions likely to be encountered. With 
this as a starting point, it would seem to be good prac- 
tice to design the car parts having to do with draft 
in the following order as regards strength: Coupler 
knuckle and head, coupler shank, draft gear column or 
housing, draft attachments, and front and back draft 
gear stops. These parts are the ones which require most 
frequent repair and renewal in ordinary service and no 
doubt they could be so designed as to reduce greatly 
the expense from this cause. It is generally far easier 
and less expensive, however, to repair a broken draft 
gear than a broken underframe or other important part 
in the car structure. In effect, therefore, the parts 
mentioned should serve as a "breaking groove" in the 
abnormal shocks and stresses into the car body itself. 


car structures 


Readers of the Railway Mechanical Engineer will find 
much of interest and value in the two articles “Attempts 
to increase locomotive efficiency," 

Attempts to by А. I. Lipetz, consulting engi- 
increase neer, American Locomotive Com- 
locomotive efficiency pany, the first one of which ap- 
pears elsewhere in this issue. As 

is to be expected, Mr. Lipetz devotes the larger part 
of his discussion to the locomotive boiler, as it is the 
output of the boiler that finally determines the capacity 
of the locomotive. In this connection, two significant 
statements are made in the first article appearing this 
month that are worth considerable thought and study. 
Mr. Lipetz says, "As regards boiler efficiency, it has 
about reached its limit. It must be remembered that 
high boiler efficiencies are usually obtained at low firing 
and evaporation rates and that at high rates the Doiler 
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efficiency drops sometimes to below 50 per cent." Fur- 
ther on in the article he states, "Great possibilities are 
opened in two directions; namely, in the raising of the 
boiler pressure and in the lowering of the back pressure 
and that of these two, the latter is even more tempting 
than the former. This explains why the problem of 
lowering the back pressure has been tackled first." 

The author's discussion of these two developments 
is enlightening. Не has not only discussed the theoret- 
ical aspects pertaining to the general subject, but he 
has cited as examples the important developments in 
design and actual construction in both Europe and 
America. Mr. Lipetz has prepared a dramatic story of 
the career of the steam locomotive that should especial- 
ly appeal to all mechanical department officers. 


About the least popular topic in any discussion of 
locomotive terminals is smoke. Yet, why refuse to 


discuss it, or admit that locomotive 


Smoke-an smoke is really a nuisance, particu- 
unpopular larly where the terminal is located 
topic in a city that has become acute- 


ly smoke-conscious. Either smoke 
ducts leading to a central disposal stack, smoke 
washers, or a modern stationary boiler plant for steam- 
ing up locomotives and holding them under steam with- 
out fires on the grates have proved an effective means 
for preventing objectionable smoke. Any of these 
measures makes for better working conditions in the 
enginehouse, and there is an element of fuel economy 
as well as other operating advantages associated with 
the latter method, as has already been pointed out in the 
recent article describing a fireless engine terminal on the 
Grand Trunk Western at Chicago. About 40 locomo- 
tives are being turned daily at this terminal without 
a locomotive fire in the 23-stall enginehouse. Equally ef- 
fective from a smoke abatement standpoint is the smoke 
washer recently installed by the Pennsylvania in Chi- 
cago. А good example of what can be accomplished 
toward permanently solving the smoke problem at a new 
locomotive terminal erected within city limits is to be 
found in the Riverside terminal of the Big Four, recently 
completed at Cincinnati. The location of this engine- 
house at the foot of a hill already dotted with resi- 
dences compelled attention to the smoke problem, which 
has been satisfactorily solved by the fireless steaming 
system mentioned. In the construction of new ter- 
minals on the outskirts of large cities where there is no 
immediate demand for smoke abatement, consideration 
should be given to the possibilitv of future real estate 


developments that may later make this a serious prob- 
lem. 


In presenting the report of the Arbitration Committee 
during the Mechanical Division convention, held at At- 
lantic City in June, T. W. Demarest, 
the chairman of the committee, called 
attention to the fact that during the 
past year the committee had handled 
less than the usual number of arbi- 
tration cases. This fact indicates that those responsi- 
ble for handling these cases are getting a better under- 
standing of the rules and are becoming a bit more 
reasonable in applying them. However, it is believed 
that the number of cases which the Arbitration Commit- 
tee is called on to decide could be further reduced if 
questions involving Rule 32 were settled by the rail- 
roads according to the principles clearly defined in the 
rule and well established by repeated decisions of the 
committee itself. Of the arbitration cases reviewed in 


Help reduce 
arbitration 
cases 
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the Railway Mechanical Engineer during 1927, 30 per 
cent involved Rule 32. About 31 per cent of the cases 
reviewed so far this year also involve this rule. In all 
these cases involving Rule 32, approximately 80 per cent 
of the decisions refer back to decisions previously ren- 
dered. In one instance the committee referred to the 
decisions in four previous cases as all paralleling the case 
under consideration. These figures indicate plainly that 
some railroads either are not sincerely trying to settle 
disputes involving Rule 32 according to the clearly de- 
fined conditions set forth in the rule, or are acting on 
the belief that special conditions in their cases, not cov- 
ered in the rule, justify the committee in rendering de- 
cisions not strictly in accord with the letter of the rule. 
This the committee has consistently refused to do. In- 
deed, had it done otherwise, the value of the rule would 
long since have been destroyed. It may not be doubted 
that cases occasionally arise in which the strict applica- 
tion of the letter of Rule 32 does not result in ideally 
even-handed justice. The value of the rule must not 
be determined by the results in such special cases how- 
ever, but rather by the proportion of essential justice 
resulting from its application to all the cases involving 
any of the conditions which it is written to cover. 
Judged by this standard, Rule 32 is a very good rule, 
and if, before submitting any case already covered by 
a previous decision, the responsible officer of each road 
would consider that a decision contrary to established 
interpretations, for his special benefit, would tend to 
destroy the protection which the rule renders to his road 
in probably 90 per cent of the settlements under it in 
which his road is involved, the work of the Arbitration 
Committee would be still further greatly reduced. 


One of the subjects receiving special attention at the 
recent Mechanical Division convention at Atlantic City, 
N. J., was engine truck lubrication, 


Engine referred to briefly in the locomotive 
truck lubrication report.There appears to 
lubrication 


be no doubt that more or less gen- 
eral difficulty is being experienced 
in lubricating this important locomotive part because of 
the severe service to which it is subjected and the re- 
latively inaccessible location of truck journal boxes. 
The committee stated that floating bushing bearings 
are being developed in an effort to improve engine truck 
lubrication, and went on record that outside-bearing 
truck frames, where they can be used, are an improve- 
ment over the inside-bearing type with cellars. An- 
other idea, now receiving widespread acceptance, is that 
oil holes, drilled in the tops of engine truck brasses, 
have a tendency to permit oil to be pumped through the 
tops of the brasses instead of allowing it to follow 
around the bearings. This can be avoided by plugging 
the holes and providing oil channels to convey oil 
poured on top of the brasses into the cellars from which 
it will feed through the packing to the journal. : 
The difficulty in lubricating engine truck boxes is 
accentuated, as brought out by the discussion on the 
floor of the convention, by extended locomotive runs, by 
the presence of sand and similar abrasive material on 
roads traversing desert country and by sharp curves in 
mountain territory. In fact, in the latter case, the 
generation of heat due to pressure on engine truck hub 
plates is apparently the main cause of hot boxes and 
consequently the condition which must be remedied be- 
fore any permanent solution of the problem can be ob- 
tained. | 
One suggestion advanced was that grease be supplied 
between the hub plate and truck box by means of a hole 
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through the wheel hub, due caution being observed to 
keep the hole strictly within the limits of the main hub 
and drilling it without offsets or sharp corners. This 
method implies the use of some pneumatic or other 
high-pressure grease system. Special engine-truck 
boxes and cellars, with mechanical oil feed to the 
journals, have been developed, and one of six roller- 
bearing engine trucks has now been in service over a 
year, making in excess of 100,000 miles and holding con- 
siderable promise, not only of reducing friction and 
lubrication expense, but eliminating side thrust dif- 
ficulties. 

These developments give reason for the hope that 
the problems involved in effective engine truck lubrica- 
tion, now engaging the active attention of mechanical 
department men, will be solved or greatly minimized in 
the near future. 


While numerous examples of well-equipped modern 
engine terminals, constructed in the past few years, 
have contributed substantially to 


How to get improved railroad operation, the 
terminal statement can hardly be denied 
improvements that by fara great majority of 


present engine terminals ате 
not modern. Some extremely interesting facts regard- 
ing terminal conditions were developed at the April 
meeting of the Western Railway Club, in which the 
principal address was made by J. S. Morris, engineer 
of shops and machinery of the Nickel Plate. 

Besides commenting on the numerous labor,—time— 
and fuel-saving features, now being incorporated in 
many modern terminals, such as up-to-date coal and 
cinder handling equipment, hot water boiler-washing 
and direct-steaming facilities, three-point bearing turn- 
tables, modern drop tables, electric crane trucks, pneu- 
matic communication tubes, electric locomotive blow- 
ers, etc., Mr. Morris said that the success or failure 
of local terminal supervisory forces in getting the im- 
provements which they desire depends largely upon 
the manner of presentation of the needs to the man- 
agement. He mentioned a case in which a certain 
terminal was badly handicapped by the lack of proper 
ash-handling facilities, and the installation of a mod- 
ern cinder plant would have avoided congestion and 
greatly improved the operation. Requests for this 
cinder plant were made each year for a number of 
years without any action being taken. Finally the re- 
quest was prepared and presented in a totally differ- 
ent manner. А plan was developed showing in de- 
tail the exact location and arrangement of the im- 
provement recommended, the first cost and estimated 
subsequent maintenance cost of each detail also being 
Shown. The savings in labor and improved operation 
were then set down in detail and balanced against the 
total cost, a net profit of 27 per cent being shown on 
the investment, after deducting 10 per cent for inter- 
est and depreciation. Very shortly after the request 
reached the management, the improvement was au- 
thorized and instructions were issued to order the 
necessary apparatus by telegraph and to install it im- 
mediately. 

While the prompt action in this case may have been 
accidental, it is certain that the fully-developed finan- 
cial, as well as physical, side of the improvement plan 
proved very appealing to the executive officer responsi- 
ble for signing the A. F. E. In general, mechanical de- 
partment supervisors pay too little attention to the finan- 
cial part of the problez of justifying improvement in- 
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stallations. The collection and presentation of accurate 
figures of costs and savings represent much investiga- 
tion, study and work. It is much easier for an engine- 
house, or shop foreman either, for that matter. tu give 
his boss a list of the new tools, labor-saving devices and 
other improvements he needs, and let somebody else 
figure out which he needs most and which will give the 
largest return on the investment. If the president of the 
road were to visit your division, enginehouse, shop, or 
sub-department today, could you tell him what you 
needed and why, how much it would cost, and what 
the savings would be? Unless you can answer this 
question in the affirmative, are you entirely fulfilling 
the responsibilities of your position? 


New Books 


SAWARD’S ANNUAL, 1928. By Frederick W. Saward, 256 pages, 
6 in. by 8 in. Published by Saward's Journal, 15 Park 
Row, New York. 

Saward's Annual is a statistical review of the coal trade, 
embracing the details relative to output, prices, freight 
rates, transportation, exports, trade conditions, com- 
puting tables and other details of importance to the 
coal man, both wholesale and retail. This, the tenth 
edition, contains statistics for 1927 or latest available 
dates. 


Two ESSAYS IN EARLY LOCOMOTIVE HISTORY. Ву C. F. Dendy 
Marshall, M. .4., M. Inst. Loco. Engrs. 120 pages, illus- 
trated, 8V4 in. by 11 in. Price 12 s. 6 p. Published by the 
Locomotive Publishing Company, Ltd., 3 Amen Corner. 
London, E. C. 4, England. 

The subjects of the two essays contained in this book 
by Mr. Marshall are: The first hundred railway en- 
gines; and British locomotives in North Americe. Mr. 
Marshall, who is the author of several other Rooks on 
railroad subjects, the most notable of which is, The 
Resistance of Express Trains, has made a sincere at- 
tempt to present the history of the early locomotive in 
connected form. He has gone to considerable pains to 
ascertain the true facts in connection with the first 
hundred railway locomotives and has used first-hand 
references as much as possible. . Although the book is 
of primary interest to British readers, many American 
railway men will find much of interest contained in 
its pages. 


THE ABRASIVE HANDBOOK. Compiled by Fred B. Jacobs, editor 
of Abrasive Industry. 550 copiously illustrated pages, 6 in. 
by 9 in. Published by the Penton Publishing Company, 
Cleveland, Ohio. Price $5. 

This book is a complete reference work on abrasives 

and grinding practice for the manager, abrasive engi- 

neer, superintendent, foreman, grinding machine oper- 
ator and student. It points out what classes of work 
can be ground advantageously and it answers practically 
most questions which confront the users of abrasive 
materials or grinding machines. It covers every phase 
and modern use of abrasives of all kinds, both natural 
and manufactured, together with all grinding processes 
used in up-to-date production, and includes a complete 
list of abrasive producers. It includes all the compo- 
sitions of abrasive material, gives standards, weights. 
formulas, solutions, etc. Every table that is likely to 
be used in abrasive engineering is recorded in the book. 
The book is divided into 14 sections and contains over 
200 illustrations. 
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Atchison, Topeka & Santa Fe 4-8-4 type locomotive, built by the Baldwin Locomotive Works 


Modified Mountain locomotive 
for the Santa Fe 


Features include economy, high boiler capacity, special 
weight distribution and cross counterbalancing 


ITH the principal object of handling heavier 
passenger trains faster and with less unit fuel 
consumption, the Atchison, Topeka & Santa Fe 
designed, and placed in service during the past year, 10 
modified Mountain type coal-burning locomotives of 
4-8-4 wheel arrangement, known on the Santa Fe as the 
3751 class, and numbered from 3751 to 3760 inclusive. 
These locomotives, built by The Baldwin Locomotive 
Works, are of the two-cylinder single-expansion type, 
equipped with 30-in. by 30-in. cylinders and 73-in. driv- 
ing wheels, and develop 66,000 Ib. tractive force at a 
boiler pressure of 210 Ib. without the aid of a booster. 
The new locomotive is notable for high boiler ca- 
pacity, evaporating in one test an average of 6.74 lb. of 
water per Ib. of coal when burning low-grade Colorado 
mine run at the rate of 4,125 lb. of coal an hour. The 
combustion-chamber firebox, with a total grate area of 
108 sq. ft. and round-hole table grates, is designed to 
assure a low rate of firing per sq. ft. of grate area and 
as nearly complete combustion as practicable before the 
gases pass into the flues. In order to accommodate this 
large firebox, a non-articulated four-wheel trailing 
truck, which has been in the process of development on 
the Santa Fe since 1919, is applied. Driving axle loads 
up to 70,600 Ib. are used on certain pairs of wheels, 
yet without excessive rail stress on either tangent track 
or curves, due to careful spring equalization, proper 
counterbalancing of the reciprocating and revolving 
weights and cross counterbalancing the revolving 
weights on the main wheels to offset the effect of these 
weights moving in different planes. 


Favorable operating results secured 


_ Operating results secured with the 3751-class locomo- 
tive under actual service conditions have exceeded the 
expectations. This locomotive has demonstrated the 
ability to start 26 cars of heavy modern equipment on 
level track, or 15 cars on a 1.13-per cent grade, in the 
latter case accelerating to a speed of 20 to 25 miles per 
hour in a distance of 15 car lengths. In the mountain 
districts of Colorado, New Mexico and Arizona, the 
locomotive handles 15 cars over grades up to two per 


cent and 9 cars over the 314-per cent grade of the Raton 
mountains, without a helper. Sixteen-degree curves 
can be negotiated. The locomotive is said to handle 
easily, accelerate rapidly and ride easily, especially on 
curves, which the locomotive is designed to pass with 
a minimum of flange and rail stress and nosing. 

In general, because of slack business, the new loco- 
motives have not been operated to full capacity since 
being placed in service and, consequently, maximum 
results with respect to fuel economy could not be ex- 
pected. А good indication of their performance is af- 
forded, however, by the results of comparative tests of 
locomotive No. 3751 and locomotive No. 3714, a pre- 
vious Santa Fe Mountain type locomotive, on the 347.5- 
mile run between La Junta, Colo., and Albuquerque, 


The Elesco centrifugal feedwater pump located below 
the cab 
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N. M. These tests were made during the latter part 
of 1927, operating in both directions between the two 
points mentioned. The results, shown in Table I, are 


Table I—Comparative test of locomotives 3714 and 3751 
between La Junta and Albuquerque—Average of five 


round trips burning mine-run coal 
Percentage 


in favor of 
Loco. 3751 Loco. 3751 
Total time, hee. seis creemos 11.65 
Dead time, hr.... 1.72 
Running time, hr 9.93 —— 
Speed, mph. .. "ITE. 35.0 2.2 
No. stops эгезин caine ete 2 13 — 7.70 
NO. CAMS деже беа» А 14.5 38.1 
Train tonnage ... 1,037 33.30 
1,000 ton-miles 350.4 32.50 
Coal used, 1Ь.. 48,060 19.40 
Water used, gal.............. 33,520 35,370 — 5.50 
Million foot lb. work.......... 13,380 18,537 38.60 
Coal per 1,000 ton-miles, lb..... 226.2 138.6 38.7 
Water per 1,000 ton-miles, lb... 1,058 930 12.1 
Coal per million ft.-lb., Ib...... 4.46 2.55 42.8 
Water per million ft.-lb., 1Ь.... 20.7 17.4 15.95 
Lb. water per lb. coal.......... 4.70 6.74 43.40 


Note: Values marked thus (—) are in favor of Locomotive 3714 which, 
for an accurate comparison, should be credited with about 10 per cent 
better showing in all fuel factors because of not being equipped with a 
feedwater heater. 
the averages of the performance figures for five round 
trips. 

kennir to the table, it will be noted that locomo- 
tive No. 3751 handled four more cars at a slightly high- 
er average speed than No. 3714. It handled, on an ave- 
rage, 33 per cent more tons per train and developed л 
proportionately greater number of ton-miles. In mak- 
ing comparisons of fuel consumption, consideration 
must be given to the fact that locomotive No. 3714 is 
not equipped with a feedwater heater and, accordingly, 
should be credited with about 10 per cent better per- 
fopmance. The balance of the improvement shown by 
locomotive No, 3751, however, is due to improvements 
in design, and amounts to a saving of roughly one-third 
of the fuel per unit of work which locomotive No. 3714 
consumes under the most favorable circumstances. It 
will be noted that locomotive No. 3751 evaporated an 
average of 930 Ib. of water and burned 138.6 Ib. of coal 
per 1,000 ton-miles, or at the rate of 6.74 lb. of water 
per Ib. of coal during these tests. All tests were made 
burning Colorado and New Mexico mine-run coal on 
round-hole table grates with 16-per-cent air openings. 


Track stress limited 


As a result of studies made on the Santa Fe during 
the past few years with a view to determining the wheel 
loading, distribution of weights and method of counter- 
balancing which will keep track stress within safe lim- 
its, a loading of trucks and driving axles of locomotive 
No. 3751 was adopted as shown in Table II. For pur- 
poses of comparison, the wheel loads of locomotive No. 
3710, a previous Santa Fe Mountain type locomotive, 
are also given in this table. 


Table II—Comparative driving axle and truck loads 


in pounds 
Locomotive 3751 Locomotive 3710 
Engine track? Узза teens sean 63,500 58,100 
No. 1 wheels 66,300 61,350 
Main wheels 70,600 60,850 
No. 3 wheels 66,500 60,550 
No. 4 wheels 66,000 60,350 
Trailer truck 92,600 66,500 


All of the driving wheels on locomotive No. 3751 
have flanged tires, and no driving box lateral motion 
device is provided. The tires on No. 1 and No. 4 
wheels are set L$-in. nearer together than on the main 
and No. 3 wheels. Three-eighths inch lateral motion 
is provided on the front truck wheels, 3/16 in. on all 
drivers and on the forward trailer truck wheels, and 
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26-in. on the back wheels of the trailer truck. In gen- 
eral, the maximum static loads were kept to 70,000 Ib. 
per axle and the combined static and dynamic loads to 
76,000 lb. per axle. The effectiveness of this design, 
together with accurate cross counterbalancing and a di- 
vision of the trailer-truck load between two axles, has 
been such as to permit increasing driving-axle loads 
almost 10,000 Ib. in locomotive No. 3751 as compared 
with locomotive No. 3710 and at the same time to de- 
velop lower peak track stresses. 

The comparative effects of these two locomotives on 
tangent track at 60 miles per hour are plainly shown 
in Chart I which gives the equivalent static load on each 


The back boiler head 


pair of drivers through a complete revolution. A glance 
at the chart shows that in locomotive No. 3751, the No. 
1 driving wheels have been made to take more nearly a 
fair share of the equivalent static load than was the case 
with locomotive No. 3710, and as a result, the main and 
particularly the No. 3 wheels have been relieved of 
excessive loading. The chart shows that locomotive 
No. 3751 at 60 miles per hour on tangent track pro- 
vides about 3,000 lb. less maximum equivalent static 
load on the rails than locomotive 3710, in spite of hav- 
ing from 9 to 15 per cent greater individual driving axle 
loads. 

The stresses in both rails occasioned by locomotive 
3751 passing a 10-deg. curve at three different speeds 
are shown in Chart II. In general, this chart indicates 
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that the loads are fairly well distributed between the 
driving wheels and trucks under all curve and speed 
conditions; at least excessive peak loads from any one 
pair of wheels are avoided. Similar charts to those 
reproduced here for locomotive No. 3751 were devel- 
oped for locomotive No. 3710 and published in the 1926 
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The round-hole table grate 


proceedings of the American Railway Association, Me- 
chanical Division. In fact, the results of the tests re- 
ported at that time served as the basis for the dis- 
tribution of wheel loads in the present locomotive. 

To illustrate how peak rail loads have been avoided 


Load-Pounds 
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Position of Counterweight in Parts of Revolution from Right Side of Locomotive 
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32,000 Ib. per sq. in. The records show that the trailer 
wheels of locomotive No. 3710, in passing a 10-deg. 
curve at 25 or more miles an hour, introduce a stress 
in excess of 40,000 Ib. per sq. in. in the outside edge of 
the base of the outer rail. The trailer truck design 
on locomotive No. 3751, with the division of the load 
between two axles and a substantially shorter distance 
between the No. 4 driving and No. 1 trailer wheels, 
overcomes this difficulty. 


General discussion 


In conjunction with the desire for high capacity, fuel 
economy and reduced track stress, an effort has been 
made in the design of the Santa Fe 3751-class loco- 
motives, to produce a tvpe which requires less mainte- 
nance expense than some of its predecessors. Although 
no definite figures are available, this has undoubtedly 
been accomplished to a considerable degree, since lo- 
comotive design which reduces the destructive effect on 
track and roadway must necessarily involve the equal- 
izing of unbalanced forces in the locomotive structure 
itself and consequently reduce wear and tear and re- 
sultant maintenance. 

The 3751-class locomotive is equipped with one- 
piece cast steel cylinders and a separately cast Com- 
monwealth bed frame. A Type E superheater with 
American multiple throttle is installed, also Nicholson 
thermic syphons in both the firebox and combustion 
chamber. The Elesco feedwater-heater installation in- 


cludes a centrifugal pump designed to avoid pulsations 
which, under certain conditions, accentuate foaming dif- 
ficulties. 


Other equipment on this locomotive includes 


Driving Axle Load in Pounds 
Loco. 3751 
~~~ Loco. 3710 [69350] 60550 [ед5 | бїзво| | 
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Chart I—Comparative effects of 3751 class and previous Mountain type locomotives on tangent track at 60 m.p.h.— 
The chart shows equivalent static load on each pair of drivers through a complete revolution 


by the design of locomotive No. 3751, a reference to 
the diagram for locomotive No. 3710, published i in 1926, 
shows that at five miles an hour the No. 3 driving 
wheels cause a stress of about 46,000 Ib. per sq. in. on 
the outside edge of the base of the inner rail on a 10- 
deg. curve. With locomotive No. 3751, this stress at 
the slightly greater speed of 10 miles an hour has been 
reduced to 32,000 Ib. per sq. in., as indicated in Chart 
IL At 25 miles an hour on the same curve, the No. 3 
wheels of locomotive No. 3710 cause a maximum rail 
stress of about 35,000 lb. per sq. in., whereas the No. 
3 wheels on locomotive No. 3751 cause a stress of only 


the Ragonnet power reverse gear, Walschaert valve gear 
with multiplying lever to give nine inches maximum 
valve travel, Layden four-ported exhaust nozzle, 25:6- 
in. diameter smokestack and insulated smokebox. 

An auxiliary dome, just ahead of the main steam 
dome and slightly to the left of the boiler center line, 
carries the safety valves and affords entrance to the 
boiler without removing the dry pipe. Dual sand boxes 
and equipment, including Graham-White sanders, give 
ample capacity and reliability for long distance mountain 
runs. Locomotives Nos. 3752 to 3756 inclusive, have 
Dupont stokers and Franklin butterfly fire doors. Loco- 
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motives Nos. 3751 and 3757 to 3760 inclusive, have Du- 
plex stokers and Franklin vertical fire doors. 

Alloy steels are used to a limited extent in the con- 
struction of these locomotives. The main driving wheel 
centers are of high tensile strength steel. The hollow 
main crank pins, as well as the piston rods, are made of 
oil-quenched and tempered chrome-nickel steel. Main 
and side rods and crank pins, other than the main, are 
carbon steel, normalized. Steam-pipe and superheater 
bolts in the smokebox are made of chrome-nickel steel, 
heat treated. Phosphor-bronze driving box brasses and 
nickel-bronze floating rod bushings are used. 

The locomotive tender is constructed with a Common- 
wealth one-piece cast steel underframe having end sills 
‘cast integral and designed to accommodate the Frank- 
lin unit drawbar arrangement. Six-wheel trucks are ap- 
plied, with cast steel side frames having riveted liners 
on the pedestal wear faces. Tatum-Zell type journal 
boxes are used. The tender has a capacity for 15,000 
gal of water and 20 tons of coal. The general dimen- 
sions of the new locomotive, as compared with a pre- 
vious mountain type locomotive, are given in Table 
III. 

Cylinders and running gear 


The cylinders of the 3751-class locomotive are com- 
bined in a one-piece steel casting representing a saving 
in weight of approximately 25 per cent over cylinders 
ОЁ cast iron. This steel cylinder casting is bolted and 
keyed to a locomotive bed and cradle frame cast of steel 
in one piece, with separate steel front deck casting in 
order to facilitate repairs in case of accidental collision. 
The steam and exhaust passages of the cylinders are de- 
signed free from restrictions and obstructions to the 
flow of steam. The exhaust passages are gradually re- 
duced in area from the valve bushings to the base of 
the exhaust pipe in such a way that the cross section at 
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Chart II—Stress in inner and outer rails of а 10-deg. curve occasioned by the passing of a 3751 class locomotive 


no point is larger than a preceding section. All fillets 


have at least 34 in. radius. 

The front engine truck is of the constant-resistance 
type with Commonwealth cast-steel frame, 33-in. solid 
rolled steel wheels, and 6-in. by 11-іп. journals. The 
trailer truck is of the four-wheel Delta type with con- 
'Stant-resistance rockers and has а one-piece cast-steel 
frame. Both pairs of trailer wheels are 40 in. in di- 
ameter, the journals being 9 in. by 14 in. Brass pedestal 
wearing liners are riveted to the truck frame. 

The driving wheels are 73 in. in diameter, and in 
order to apply a boiler of the desired diameter and ca- 
ipacity, it was found necessary to use "rising springs 
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with reverse camber. The driving wheel centers are 
66 in. in diameter and mounted on hollow-bored axles, 
the main axle being 13 in. in diameter and the others 
12 in. The main crank pin also ís hollow-bored with 
a four-inch hole to reduce weight and provide for de- 
livery of grease under pressure to the center of the main 


Walschaert valve gear arranged for long travel 


and side rod floating bushings. Flange tires are pro- 
vided on all driving wheels, spaced as follows: Front 
wheels, 532 in.; main wheels, 5374 in.; No. 3 wheels, 
5314 in. ; No. 4 wheels, 53% in. Revolving weights and 
50 per cent of the reciprocating weights are counter- 
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balanced, revolving weights in the main wheels being 
cross-counterbalanced. The static and dynamic load on 
these wheels is kept under 76,000 Ib. per pair of wheels. 

The driving boxes have a bearing 13 in. long on the 
journals and are equipped with phosphor-bronze brasses 
with babbitt inserts and Elvin grease cellars. The shoes 
and wedges are also made of phosphor bronze. The 
normalized carbon-steel main rods have floating bush- 
ings on the back ends and front ends tapered to pre- 
vent galling in the reinforced Laird type crossheads. 
Grease cups are forged solid with the rod and off center 
to give a stronger construction. Pistons are of the 
Universal three-bull-ring type. 


376 


Walschaert valve gears are supplied with an addi- 
tional lever interposed between the radius rod and com- 
bination lever and pivoted at the rear end of the back 
valve chamber head. This arrangement, covered by a 
patent application, magnifies the motion produced by 
the link but does not affect the motion produced by 
the combination lever and affords a longer valve travel 
than usual with the Walschaert gear without exceeding 
the normal limits of angularity. The maximum travel 
obtained is nine inches, and їп order to take full advan- 
tage of this travel and permit finer adjustments of cut- 
off, the Ragonnet power reverse gear is operated from 
the cab by a reverse lever and quadrant cut with more 
than the usual number of teeth. 

The boiler of the new locomotive is designed for a 
minimum factor of safety of four with a boiler pressure 
of 225 1. It is of the wagon-top , with conical 
barrel, the rear course of which is 99-15/16 in., and the 
first course 88 in. in outside diameter. The firebox has 
a grate area of 108 sq. ft. and is equipped with two 314- 
in. arch tubes, and two Nicholson thermic syphons. The 
combustion chamber is equipped with one thermic sy- 
phon. There are 221 superheater flues, 314 in. in di - 
ameter by 21 ft. long; and 59 tubes, 214 in. in diameter 
and of the same length. All of the superheater flues 


Smokebox arrangement, with the Layden exhaust nozzle 


are electric welded to the back flue sheet and beaded 
in front. 

The wrapper sheet for this boiler is made in three 
pieces. The firebox and combustion chamber sides and 
crown sheet are also made in one piece and welded. 
The cast steel mud ring, double riveted throughout, is 
arranged with a pad 1 in. thick riveted to the un- 
derside of each corner and welded, inside and out, 12 in. 
each way from the corner. All firebox seams also 
are welded 50 in. up from the bottom of the sheets. 
Flannery flexible staybolts with universal sleeves are 
used in the braking zones and completely around the 
combustion chamber, these bolts being hollow and ar- 
ranged for electric testing. 

In addition to the main steam dome, pressed from a 
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single piece of openhearth steel, an auxiliary dome 1s 
located ahead of the main dome and far enough to the 
left of the boiler centerline so that the 9T2-in. inside 
dry pipe will not prevent entrance to the boiler for in- 
spection or other purposes. 


'The smokebox is of the 
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Details of Layden exhaust pipe 


extended type, 89:4 in. in outside diameter, with a 
pressed-steel front-end door and door ring hinged to the 
smokebox by an Okadee front-end hinge. 

The front end arrangement consists of a Type Е 
superheater header with American multiple throttle in- 
cluded, and steam pipes passing through the lower part 
of the smokebox to the steam chests. А Layden four- 
ported exhaust nozzle is provided, exhausting into а 
stack which extends 214 in. above the smokebox, and 
is choked to a diameter of 25% in. The smokestack 
saddle is electric welded to the smokebox all around. 
The smokebox is insulated with one-inch magnesia block 
lagging, the jacket being pocketed around the super- 
heater header bolts. The front end door and ring are 
also lagged on the inside and protected by a 3/16in. 
plate. Lagging of the smokebox is done in accordance 
with standard Santa Fe practice, not only to conserve 
heat but also to save labor and expense in painting. 

An Elesco feedwater heater is located on the front 
deck, and is fed by a centrifugal feedwater pump under 
the cab on the left side of the locomotive. Speci 
Barco flexible ball joints are used at points where the 
feedwater pump discharge pipe enters and leaves the 
heater. It will be noticed the steel cab, which is lined 
with wood, is located entirely back of the back boiler 
head, thus giving ready access to washout plugs 
and flexible staybolt caps simply by removing sections 
of the jacket and lagging. The cab is anchored by bolts 
to five brackets on the back boilerhead, also by being 
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bolted to the running boards through suitable angle 
irons. In general, piping in the cab is arranged neatly 
and the equipment located so as not to interfere with 
a ready view of gages, water glasses, lubricators, etc. 


Table III—Comparative dimensions of Santa Fe 4-8-4 and 
4-8-2 type locomotives 


3751 Class 3700 Class 
Railroad ................... А. T. & S. Е. A. T. & S. F. 
Type oí locomotive.......... 4-8-4 4-8-2 
Service ... 0... Passenger Passenger 
Rated tractive force at 85 pei 
cent cutoff .............. . 66,000 1b. 56,000 Ib. 
Cylinders, diameter and stroke 30 in. by 30 in. 28 in. by 28 in. 
Valve gear, type......... Vies Walschaert Walschaert 
Vaives, piston type, size..... 15 in. 15 in. 
Maximum travel * 9 in. 6X in. 
Outside lap ... е 13 in. 1% in. 
in full gear n 
Cut-off in full gear, per cent 8 
Weights in working order : 
On drivers ............ БЯ 269,400 1Ь. 243,100 Ib. 
On front truck ........... 64,600 Ib. 51,800 1b 
On trailing truck ......... 87,900 1b. 66,500 1b. 
Total engine ............. 421,900 Ib. 361,400 Ib. 
Tender ................... 283,000 Ib. 233,720 Ib. 
Whee! bases: 
ving ... * 19 ft. 18 ft. 
id ..... m 19 ft. 18 ft. 
Total engine .............. 44 ft. ; 39 ft. 5 in. 
Total engine and tender.... 37 ft. 29$ in. 76 ft. 85$ in. 
Wheeis. diameter outside tires: 
Driving .......... ee 73 in. 69 in. 
Front truck ........ terere 33 in. 33 in. 
Trailing truck ............ 40 in. 47 in 
Journals, diameter and length: А . 1 
Driving, main ..... 13 in. by 13 in. 12 in. by 12 in. 
Driving, others .. 12 in. by 13 in. 11 in. by 12 in. 
Front truck ..... 7% in. by 13 in. 7 in. by 12 in. 
Trailing truck ... 9 in. by 14 in. 9 in. by 14 in. 
Boiler : 
Туре... БАРОРИ s Migne Top Wagon Top 
team pressure ..... To" 
Fuel ner un Dit са P qoal 
Diameter, first ring, inside.. n. 4 їп. : 
Firebox, length and width.. 144 in. by 108 in. 12254 in. by 8456 in. 
Height, mud ring to crown 2 
sheet, back ............ 79 in. 7794 in. 
Combustion chamber, length 44 in. 4595 in. 
Tubes, number and diameter 57—24 in. 254—2% in. 
Flues, number and diameter 220—314 in. 43—8514 in, 
Length over tube sbeets... 21 ft. 21 ít. 
Tube spacing ........... " 3 in. 3 1/16 in. 
Flue spacing ...... trips 4% in. 614 vin. 
Grate type ............... Round hole table Round hole table 
Grate area ......... AMAN 108 sq. ft. 71.7 sq. ft. 
Heating surfaces: ү 
Firebox and combustion 
chamber ............... 395 sq. ft. 335 sq. ft. 
Arch tubes and syphons.... 145 sq. ft. 38 sq. ft. 
Flues аааз 5:132 sq. һу: pares sq i 
Total evaporative ......... A sq. ft. , sq. ft. 
Superheating адаа iie aquis 2,250 sq. ft. 1,087 sq. ft. 
Comb. evaporative and su- 
perheating .............. 7,922 sq. ft. 5,879 sq. ft. 
Special equipment: 
Syphons ...... 3 None 
Superheater ..... Туре Е т А 
Feedwater heater . lesco one 
Stoker .......... . Duplex and Dupont Duplex 
Booster .................. None None 
Tender: 
Style. oases icon nice sé Water Bottom Water Bottom 
Water capacity ........... 15,000 gal. 12,000 gal. 
v capacity ............ 0 tons 16 tons 
eels, di: side tir in. n. 
нсана length 6 in. by 11 ів. $34 in. by 10 in. 


ournals, diameter and length 
eight proportions: 


Wt. on drivers + total wt. 
engine, per cent......... .64 .67 
Wt. on drivers + tractive 
force ....... mee 4.08 4.34 
Total wt, engine + comb. 
„beat surface ............ 53.2 61.4 
Boiler proportions : БВ 
ractive force -- comb. heat. 
surface _................ 8.33 9.53 
Tractive force X dia. drivers 
„+ comb. heat. surface.... 618 657 
Firebox heat. surface 
grate area .............. 3.66 4.67 
Firebox heat. surface, per 
cent of evap. heat. surface 5.2 7.0 
Superbeat. surface, per cent 
of evap. heat. suríace.... 3.9 2.3 
Comb, heat. surface + grate 
ATeB ..,....ә»ә»э‚9 ә» 73.3 82.0 


The cab is steam heated, with a false floor above a 
radiator on either side. Small hinged doors, one on 
each side, provide ventilation when necessary. _ 

The combined main and injector steam fountain, lo- 
cated on top of the boiler just ahead of the cab, is care- 
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fully lagged and jacketed and has extension rods from 
all valves passing through the front cab wall and ter- 
minating within easy reach of a man standing on the fir- 
ing deck. A Chicago non-lifting injector is on the fire- 
man’s side. A Chicago five-feed five-pint lubricator for 
cylinder and air compressor lubrication is provided; 
also a transfer filler as illustrated on the back boiler 
head. An Ashcroft steam chest and back pressure gage 
is carried on the same bracket with the air gages in 
order to be easily read by the engineman. The water 
column and water glass drain valves have Nicalloy 
discs and seats. Crane three-inch safety valves are ap- 
plied in the auxiliary steam dome cover. 

Roundhole table grates are used in this locomotive, 
the air openings totaling 16 per cent of the total area 
of 108 sq. ft. The grates have tapered holes, 34 in. in 
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Main rod back end, floating bushing type— Grease cup is off-. 
set, pressed in and welded 


diameter at the top, and set with 14-in. openings between 
the rocking grates and the grate bars. The top line 
of the grates is carried 434 in. above the bottom of the 
mud ring. These grates are hand-operated by means of 
six shaker levers. The ash pan is of the Commonwealth 
cast steel type with hinged doors for cleaning, and 
plates to prevent dropping fire around the grate rods. 
at the back end of the pan. One hopper of this ash 
pan is placed ahead of the front trailer axle and two 
hoppers are located between the axles. 

The locomotive is equipped with two oval sand boxes. 
located ahead of the steam dome and having duplicate 
Graham-White sanders and piping. Sand from the 
front box is applied to the rails ahead of the front and 
back of the main drivers. Sand from the back box is 
applied to the rails ahead of the main and back of the 
rear drivers. А single Duplex operating valve, located 
in the cab, controls the application of the sand. 

The electrical equipment on this locomotive consists 
of a Pyle-National Type E-3 steam turbine headlight 
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generator with a 14-in. Golden Glow silver-back glass 
reflector and screw type door fastening. 
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Method of cross-counterbalancing 


The method of cross counterbalancing the 3751-class 
locomotives for revolving and reciprocating weights is 
as follows: 


Distance between plane of counterweight on one side of locomotive to planes 
of weights to be balanced on opposite side (plane of counterweight on one 
‘side of engine being reference plane). 


107-% in. plus 62 in. 


= 84-% in. 
To center of ecc. crank 2 


102, No. 7 
93 in. plus 62 in. 
—— = 77.6 in. 
To center of main rod 2 "m 
75-34 in.plus 62 in. 
-m > 68. in. 
To center of side rods 2 Wiin 
60.34 in. plus 62 in. 
екшш Lu ш ышт nue: 
To center of crank pin hubs 2 Mon 


Revolving Weights 


One-half ecc. crank plus crank pin = 120 Ib. plus 28 lb. = Н 
Back end of main rod plus crank ріп = 881 lb. plus 195 lb. = 1,076 Ib. 
Side rods plus crank pin = 946 lb. plus 155 lb. = 
Crank pin hub plus crank pin = 334 Ib. plus 195 lb. = 


Total = 2,854 Ib. 
Counterweughe required in each wheel directly opposite crank pin at crank 
radius 
(148x84-54) plus (1076x77-%4) plus (1101x68-74) plus (529х61-%) 


62 
Weight required in counterbalance at 90 deg. to crank pin in order to 
cross counterbalance over weight In opposite wheel. 
3,294 — 2,854 = 440 Ib. 
Angie of resultant weight equals:— 
440 
Tangent Р = 133 = 7 deg. 36 min. or say S deg. to aliow for cut 
94 


= 3,294 lb 


out for side rods. 


Weight required at above angle = V 3.2947 plus 440? = 3,323 at crank 
pin distance. 

One of the drawings shows the main driving wheel counterweight of 
3,323 Ib. effective at crank radius. This counterweight cross counter- 
balances the revolving weights. 

Static weight on main wheels — 70,500 Ib. 

эше weight plus dynamic augment not to exceed 75,000 Ib. at diameter- 
speed. : 


DT — 70,500 = 4,500 + 1.5* = 3,000 Ib. in each wheel. 
— = 62 Ib. reciprocating weight to be balanced. 
.00034 X 1.25 х 3362 


3,323 plus 62 = 3,385 Weight to be counterbalanced at crank pin 
distance. ` 


* Arbitrarily assumed to be the ratio of total dynamic augment for one 
pair of wheels to dynamic augment in each wheel (2-cyl. locomotive, crank 
pins 90 deg. apart). 


The locomotive as a factor in 
fuel economy" 


A discussion of the economies to be expected from available 
designs and future developments 


By A. W. Bruce 


Designing engineer, American Locomotive Company, N ew York 


ITH the limitations, now in sight, for future lo- 
comotive development, it is probable that the 
"maximum indicated horsepower produced іп 
any single unit will never exceed perhaps 10,000 i.hp. 
and this is considerably in excess of present-day possi- 
bilities. Before reaching this limitation of output, as- 
suming the same inlet and exhaust pressures, questions 
will be raised as to whether reciprocating engines or 
turbines are most economical. Until a satisfactory con- 
densing system is found for locomotive work, however, 
the turbine locomotive need not be seriously considered. 
In considering the reciprocating engine indicator card, 
we find two ways of increasing its area: (1) By an 
increase in the initial pressure, and (2) by a decrease 
in the exhaust pressure. | 
Since condensing offers, so far, the only known 
means for materially decreasing the exhaust pressure, 
we are confined to an increase in the initial pressure, 


*Abstract of a paper presented at the convention of the International 
Railway Fuel Asscciation held at Chicago, May 8 to 11, 1928. 


in this way differing from both stationary and marine 
installations where space is not so limited and where 
varying climatic conditions may be contended with to 
better advantage. If a condensing system for railroad 
service is ever satisfactorily brought out, one of the 
most promising developments will be the maintenance 
of the present reciprocating type locomotive, but ex- 
hausting into a turbine located on the tender, thus pro- 
viding maximum possible increase in power output for 
any given wheel arrangement. This system has been 
under consideration for some time, but so far with no 
commercially satisfactory results. 


The two-pressure stage system 

With high-pressure steam in stationary service, the 
latest practice in some cases uses two installations. The 
first is a system using comparatively low pressure an 
differing in no way from present installations; the 
second or high-pressure system, is imposed on, and ex- 
hausts into, the low-pressure system. In this way 
present installations are considerably increased in power 
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and economy at a comparatively low cost. This, of 
course, becomes practically a two-pressure stage instal- 
lation. 

This arrangement has already been applied to loco- 
motives and offers one of the most promising solutions 
known at present. Three cylinders are used, the center 
cylinder taking the high-pressure steam and exhaust- 
ing into the two outside cylinders, which also receive 
a lower-pressure supply from the tubular portion of 
the boiler. 

If we are to retain single-stage initial pressure, we 
are driven to either compounding or limited cut-off, 
both of which systems offer some objections, although 
we find here the poppet valve as an alternate for the 
better handling of exceedingly high pressures. 
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This chart shows what has been accomplished in freight 
service on Class I roads with a relatively small 
number of modern locomotives 


Generally speaking then, high-pressure steam seems 
to offer the most attractive means of increasing the ef- 
ficiency of the reciprocating steam locomotives of to- 
day, and it may be expected to gain in importance very 
rapidly. 

One of the chief difficulties in high-pressure steam 
generation is the maintenance of boiler efficiency, 
which tends to decrease with an increase in pressure, 
owing largely to the greater-temperature head required 
for the generation of high-pressure steam, which 
would naturally result in higher smokebox tempera- 
tures. We have the decreased boiler efficiency opposed 
to the increase in engine efficiency. The combination 
must be carefully analyzed if we are to effect an ap- 
preciable net saving of any amount. 


How high will pressures go? 


Just how far we shall go with high-pressure steam 
is very indefinite at the present time. While station- 
ary plants have gone to the critical point of steam gen- 
eration, which is about 3,200 lb. per sq. in., it is not 
likely that this will be done in locomotive service for 
some time to come, and it would appear at this time 
that somewhere between 1,000 and 1,500 lb. is as far 
as it is economical to go. In fact, 1,000 Ib. will prob- 
ably be sufficient for locomotive service unless some 
new development appears. 

In the near future, we may expect to see experi- 
mental locomotives operating with boiler pressures up 
to 1,000 Ib., with three cylinders, probably compound- 
ed; with water-tube fireboxes using coal fuel burned 
on grates; with improved draft apparatus and. devel- 
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oping up to perhaps 7,500 i.hp.; with a steam con- 
sumption in general service, not exceeding 14 or 15 1b., 
and with a coal consumption probably less than 1:14 Ib. 
per i.hp. If this cannot be done, it would hardly seem 
worth while to go to the necessary complication and 
expense. 


Present possibilities 


The big savings to the railways, however, will come 
with the scrapping of their present obsolete power, the 
handling of freight іп through maximum-tonnage 
trains, through grade reduction in double tracking, to- 
gether with the elimination of all possible standby 
losses. In other words, to obtain maximum efficiency 
we must operate the machine, as a whole, at maxi- 
mum capacity and continuously in order to obtain low- 
unit costs. This will result їп fewer locomotives 
numerically, but engines much more powerful and bet- 
ter adapted individually to the particular service in 
which they will be used. 

We have still to contend with the human element. | 
Probably nowhere else in the whole railroad system 
is close understanding and co-operation of more vital 
importance than in the cab of the modern locomotive. 
Without this the efforts of the designer or the execu- 
tive toward fuel economy are of little avail. We must 
share largely all past and future fuel credits with the 
engine crew direct, as well as with those responsible 
for their supervision and instruction as to the proper 
use of fuel. 

The first chart shows us what has been accomplished 
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Passenger car miles and coal consumption for passenger 
locomotives on Class I roads 


in freight service on Class I roads through organiza- 
tion and a relatively small number of strictly modern 
locomotives. Note that the number of serviceable 
freight locomotives varies very slightly from year to 
year, while the total number of gross ton-miles is 
rapidly rising, having increased about 40 per cent be- 
tween 1921 and 1927. In spite of the rapidly increas- 
ing gross ton-miles, the total coal burned has remained 
nearly constant for the past few years. The coal per 
thousand gross ton-miles has decreased nearly 20 per 
cent in the past few years. It is to be hoped that 
this figure will continue to decrease at about the same 
rate for some time to come, although this is doubt- 
ful with present equipment. 

The second chart shows us a similar situation in 
passenger service on Class I roads and repeats the 


382 RAILWAY MECHANICAL ENGINEER 


showing made in freight service, only to a more limited 
extent. 

Fortunately, no finer body of men exist today as a 
whole than is found in the mechanical department of 
any large railroad. The railroads may, then, be as- 
sured that all possible economies owing to the use of 
modern locomotives are obtainable—all that is neces- 
sary is the modern locomotive itself. 


The evolution of freight power 


Let us take a concrete case, illustrative of conditions 
existing on practically all large railroads today. The 
road selected for illustration is typical of many sys- 
tems in so far as its motive power is concerned. 

This road, in common with most other large roads, 
about 1903 to 1908, standardized on a 22-in. by 32-in., 
2-8-0 type locomotive with 63-in. wheels, having about 
42,000 Ib. tractive force. This was the usual design of 
first line freight locomotives at this time. It has a 
‚ weight on drivers of 179,000 Ib. and a total weight of 
a little over 200,000 lb. It was of the simplest design 
having slide valves, Stephenson gear, and, of course, 
used saturated steam. Many of these locomotives are 
still running today on lines of secondary importance, 
although most of them have been modernized to the 
extent which their condition has justified, with super- 
heaters, piston valves and outside valve gear as they 
have gone through the shop for heavy repairs. 

Next came the 2-8-2 type locomotives built for heavy 
road service as a successor to the previous 2-8-0 type. 
They have 28-in. by 32-in. cylinders, 63-in. wheels 
and a tractive force of 57,500 lb., with a weight on 
drivers of 236,000 lb. and a total weight of 318,000 Ib. 
This means an increase of over 30 per cent in the driv- 
ing axle limitation and slightly over 50 per cent in total 
weight. Such locomotives were built originally about 
1912, and, of course, have increased gradually in size 
and efficiency up to the last purchase about 1924 or 
1925. The 2-8-2 type, up to the limit of its capacity, 
has always been one of the most successful wheel ar- 
rangements used in general freight service. 

This road like most systems, has one or two partic- 
ularly hard divisions of undulating profile, over which 
four-coupled axles are insufficient to handle the full- 
tonnage trains. Hoping to overcome the difficulty, this 
road purchased for use on this division some of the 
earliest and most powerful 2-10-2 type locomotives 
built. They have 3l-in. by 32-in. cylinders, 63-їп. 
wheels and 83,000 lb. tractive force, with a weight on 
drivers of 339,000 Ib. and a total weight of 420,000 Ib. 
In this case the driving axle loading is increased some- 
thing over 15 per cent and the total weight a little over 
30 per cent. These locomotives were purchased from 
1916 to 1918 and may be considered as being adapted 
only to the comparatively slow-operating speeds gen- 
eral at that time. 

In order adequately to meet present-day conditions, 
this road purchased іп 1927, a 2-8-4 type, having 28V;- 
in. by 32-in. cylinders and 70-in. driving wheels, in- 
stead of 63-in, as heretofore, and a tractive force of 
about 70,000 Ib. With the trailer-truck booster, this 
is increased to about 82,000 lb., or virtually the same 
as the 2-10-2 type which they supersede. They have a 
weight on drivers of 276,000 Ib. and a total weight of 
443,000 Ib. 

The driving axle load remains about the same, but 
the total weight has increased about five per cent over 
the 2-10-2 type. Virtually the same starting force has 
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been obtained as on the five-axle locomotive, at the 
same time using a driving wheel 10 per cent greater 
in diameter. This means increased ton-miles per hour 
with decreased maintenance. The power output is con- 
siderably greater, largely because of improved general 
design and accessories. The four-wheel trailer truck 
has proved remarkably successful and provides a very 
steady riding engine. The large capacity tender facil- 
itates continuous movement. 


How the modern locomotive compares with its 
predecessors 


Operation over a division which has a length of 
about 114 miles, with limiting grades approximately 
one per cent, both east and west, averaged about as 
shown in the table. 


Operating results of a 2-8-4 type compared with a 2-10-2 
type 


Difference 
2-10-2 2-8-4 per cent 
Tonnage cs ice cd rtm ‚443 2,720 +10 
Coal per 1,000 gross ton-miles 134 Ib 94 Ib. —30 
Running time .................. —11 3 35 
Gross ton-miles per hour .......... 38,800 68,150 +75.6 
Gross ton-miles, total ........... "m En ее 310,080 " +10 
‚320 Ib. 29,140 Ib. —22 
Coal fired per їгїр.................. | 18.6 tons 14.6 tons 


Assuming that a 25-day month and one round trip 
per day, 288 miles, we obtain a mileage per month of 
about 5,700. Assuming this to be obtainable with either 
type, bearing in mind that, owing to the increase in 
actual tonnage obtainable, 30, 2-8-4 type locomotives 
have replaced 34, 2-10-2 type on this division, the rela- 
tive coal consumption per year will be 379,400 tons 
for the 34, 2-10-2 type locomotives, and 262,800 tons 
for the 30, 2-8-4 type locomotives—a difference of 116,- 
640 tons. Assuming an average cost per ton of $3, the 
actual saving in fuel alone on this one division, brought 
about through the use of these new locomotives, is 
approximately $350,000. There will be further savings, 
incidental to the use of 30 instead of 34 locomotives 
of about $90,000 a year. This brings up the total year- 
ly saving on this division to about $440,000. 

As a matter of fact 50 locomotives of the 2-8-4 type 
were purchased in 1927, the remaining 20 being al- 
located to other divisions. It is expected that these 50 
locomotives will show a total yearly saving in operating 
cost alone of between $650,000 and $700,000. 

Bearing in mind the fact that the average active life 
of a locomotive is not far from 20 to 25 years, depend- 
ing on the road and, furthermore, that our present high 
powered locomotives with comparatively low fuel con- 
sumption have only been in general use for perhaps less 
than five years, we may safely assume that conditions 
similar to those cited above are to be found on prac- 
tically all the roads in this country today to the extent 
that the coal consumption of probably 66 2/3 per cent 
of the locomotives in daily freight service could be im- 
proved about 30 per cent, based on gross ton-mile per- 
formance. 

The possible saving would be 30 per cent of 66 2/3 
per cent of 80,416,000 tons, or 16,083,000 tons. Assum- 
ing the average price per ton over the whole United 
States as $3.50, this means a possible yearly saving in 
fuel alone through the modernization of all freight 
power of approximately $56,291,200. This figure is ob- 
tainable through the co-operation of the railway organ- 
ization and the locomotive builder. 

Leaving the locomotive builder out of the picture 
for the moment, we find that in 1927, the average coal 
used per thousand gross ton-miles Class I roads was 
131 10. For the year 1926, this figure was 137 lb., 
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or a saving of a little under five per cent, equivalent 
to $14,072,800, or about one quarter of the figure in- 
dicated by use of modern locomotive equipment 
throughout in freight service. 


The life of a freight locomotive 


The last chart presents a picture of the revenue life 
of the average main line fast freight steam locomotive, 
which is here considered (for example only) as being 
from 25 to 30 years. If properly maintained and oper- 
ated under the same conditions, the revenue capacity 
of any locomotive in gross ton-miles, should remain 
fairly constant during its active life. Unfortunately for 
the locomotive, however, past experience has shown that 
new types of improved motive power have come into 
general use about every ten years, which limits the max- 
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imum productive life of any new locomotive to 10 
years. At the end of this period, following the in- 
stallation of the later improved power, the locomotive 
is set back to drag and emergency service on the main 
line, with a probable reduction in gross ton-mile capacity 
of at least 25 per cent. 

This period may be expected to last perhaps five years 
at the end of which the locomotive is again set back, 
owing to the purchase of additional new locomotives to 
general service on secondary lines, with a further reduc- 
tion in gross ton-mile capacity of at least another 25 
per cent. This service on secondary lines may last an- 
other five years, or may be prolonged to ten years, if 
conditions warrant. It is probable, in any event, that 
the final five years of the locomotive's existence will 
be spent in storage with occasional emergency use, giv- 
ing a return of not over 25 per cent of its original gross 
ton-mile capacity. Note the increasing coal consump- 
tion per 1,000 gross ton-miles and the decreasing mile- 
age with each setback. 

If the secondary lines are too light to take the en- 
gine under consideration, the third period will be 
omitted and the final one extended. 


Is the economic age limit exceeded? 


It will be seen then that approximately 50 per cent 
of the total work done during the 25-year life of the 
lccomotive, has been done during the first third of its 
existence. Probably two-thirds of its total net revenue 
return is made during this time. 

Can there be any plainer illustration than this to show 
the economic necessity for wearing out the locomotive 
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in the service for which it was originally designed and 
the immediate scrapping when this has been accom- 
plished, as would be done with any machine tool in a 
modern quantity production plant? How are we to 
justify the relatively heavy and rapidly increasing 
maintenance and operating costs on an obsolete piece 
of equipment, operating at perhaps 50 per cent capac- 
ity, under conditions for which it was never intended? 


Grease cup cap for running 


repairs 


By H. H. Parker, Jr. 
Shop draftsman, Norfolk & Portsmouth Belt Line, 
Portsmouth, Va. 


UITE often a locomotive completes a run minus 
one or more rod grease cup caps. When this oc- 
curs, especially at outlving points from which the 
locomotive has to double back, it is necessary for the 
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Make from 2" Hex. Brass 


3- Bushing 
Make from I3 U. 4. f. Hex. Nut 


A strong and inexpensive grease cup cap which can be 
quickly made in an emergency 


machinist to turn out a quick job. In order to solve 
this occasional difficulty, the rod grease cup cap shown 
in the sketch, was developed on this road. It can be 
made in about 20 min. on a small engine lathe from a 
piece of 2-in. hexagon brass, 34-in. long and two 134-in. 
hexagon nuts. The only work necessary is to turn 
down and chase the standard 134-in. thread on the 
piece of brass and to turn and chase threads to suit 
on the outside of the nut. This makes a strong and 
durable grease cup cap and at the same time is easily 
made and inexpensive. 


A reminder of the days of 1900—An old 4-4-0 type rebuilt 
for inspection purposes on the М. Y. C. & Н. К. 


Attempts to increase steam 
locomotive efficiency 


A review of the progress attained up to the present 
time, and of recent developments 


Ву A. I. Lipetz 


Consulting engineer, American Locomotive Co., Schenectady, М. Y. 


Part I 


opment of the steam locomotive: the first is oper- 

ating ability, the second is power, and the third is 
efficiency. A locomotive must first of all suit the pur- 
pose of pulling trains safely and reliably. The most 
up-to-date and technically perfected but complicated 
locomotive, for example, a locomotive with efficient 
modern turbines, high pressure boilers, high vacuum 
condensers, etc., would be of little use, if it should hap- 
pen to have frequent breakdowns. The locomotive must 
be sound as a mechanism. Stephenson’s “Rocket” had 
the advantage over all other locomotives previously built 
by Trevithick, Murdoch, Blenkinsop, Hedley, Stephen- 
son himself and others, namely; that it was the first 
sound locomotive. After it had 
been established by Stephenson 
as a suitable mechanism a hun- 


T HREE questions are to be considered in the devel- 


efficiency, touching on power insofar as its increase 
has been influenced by efficiency. 

The first locomotives built by Stephenson previous 
to the “Rocket,” (the so-called Killingworth locomo- 
tives) were developing from 7 to 10 i. hp.-hr., and the 
coke consumption was about 30-40 lb. per i. һр! As- 
suming that the heat value of coke was 14,500 B.t.u., 
the efficiency of those locomotives was: .44 to .59 per 
cent. The consumption on the "Rocket" amounted to 
18-20 Ib. of coke per i. hp.-hr.?; the efficiency thus was 
.88 to .98 per cent. In 1834 Count de Pambour made 
tests with several locomotives built by Stephenson of 
the Planet and similar types. The power of these en- 
gines was between 30 and 70 i. hp. The coke consump- 
tion was from 8.0 to 14.5 Ib. 
per i. hp.-hr? The efficiency 
was, therefore, 1.21-2.2 per 


dred years ago, the aim was ac- 
complished and the first period 
of locomotive development was 
completed. 

The development of the loco- 
motive within the second peri- 
od, which covers the following 
75 years was mostly enlarging 
the size and power without es- 
sential modifications in the de- 
sign. It is true that the effici- 
ency of the locomotive was also 
improved during this period, 
but this happened, so to speak, 
incidentally, as the cause of it 
was the increase in boiler pres- 
sure from 50 to about 200 Ib. 
per sq. in., required by the in- 
crease in power. It is further 
true that attempts to increase 


А. I. Lipetz, consulting engineer, 

American Locomotive Company, 
Schenectady, N. Y., and also non-resident 
professor of locomotive engineering at 
Purdue University, Lafayette, Ind. These 
articles are summaries of two of a series 
of lectures delivered by the author, No- 
vember 7 to 11, 1927, before a group of rail- 
road officers, the senior students and the 
engineering faculty of the university. 
The lectures were profusely illustrated by 
slides, a few of which are reproduced in 
these articles. Although the material cov- 
ered in the lectures has been somewhat 
abridged in these articles, new informa- 
tion has been added by the author to bring 
the subject up-to-date. 


T HIS is the first of two articles by 


cent. 

The boiler pressure in these 
locomotives was between 50 and 
70 Ib. per sq. in. Since then 
the pressure was continuously 
going up, until at the beginning 
of this century it reached 205 
lb. in simple expansion loco- 
motives, and 225 lb. per sq. in. 
in compound locomotives. 
When the building of compound 
locomotives was discontinued in 
this country, in some quarters 
it was thought advisable to go 
back to lower pressures, as the 
simple-expansion locomotives, 
it was argued, did not need 
high pressures. It was con- 
tended that a moderate pres- 
sure of about 180 Ib. per sq. in. 


the locomotive efficiency were conscientiously made 
during the last 25 years of the second period in the 
form of application of the compound principle. This 
was done mostly in Europe and partly in the United 
States, but these attempts, at least in this country, were 
finally given up, and this for the reason that compound- 
ing, as it will be shown later, did not contribute to the 
increase of the tractive force of the locomotives, 

The third period, which started about 25 years ago 
with the advent of the superheater is a period of deter- 
minded attempts to improve the efficiency of the locomo- 
tive without relinquishing, however, the acquired ten- 
dency of increasing their power. The improvements, 
with respect both to power and efficiency, ran most often 
parallel but sometimes they would become interrelated. 
For the sake of uniformity we shall consider here only 


would permit within the same limits of weight a larger 
boiler, and that the increase of the evaporative capacity 
and efficiency of such a boiler would be equal to the 
gain which might result from the use of higher pres- 
sure.’ Another reason for advocating the lower pres- 
sures was the desire to reduce the wear of boilers and 
fireboxes. Several attempts to lower the boiler pres- 
sure were made, but they were unsuccessful, most prob- 
ably for the reason that the railroads had already dis- 
covered the advantages of higher pressures. 


In 1868 tests were made on the Pennsylvania with 
freight engines carrying 150 Ib. pressure. They showed 


hee Engineering, by Zerah Colburn, Glasgow and New York, 
1, p. 30. 

3 Locomotive Engineering, pp. 26-28. 

* Locomotive Engineering, pp. 34-37. 

* High stcam pressures in locomotive service, by Prof. Dr. W. F. M. Goes, 
Bulletin 26, Engineering Experiment Station, University of Illinois. 
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a consumption from 4% to 514 lb. of bituminous coal, 
presumably of 13,500 B.t.u. calorific value, per i. hp.-hr.,° 
or an efficiency of 3.6 to 4.5 per cent. Later, in 1904, a 
Pennsylvania 2-8-0 type locomotive with 205 lb. pres- 
sure was tested on the testing plant of the Louisiana 
Purchase Exposition at St. Louis, Mo., and showed a 
fuel consumption of 2.91 to 5.40 Ib. of coal of about 
14,200 B.t.u. per hp.-hr.’, corresponding to 3.3 to 6.2 
per cent. Another simple-expansion 2-8-0 type locomo- 
tive of 200 Ib. pressure was tested at the same time on 
the testing plant and a similar fuel consumption was 
found, viz. ; from 3.10 to 5.14 Ib. per i. hp.-hr. 

Several compound saturated steam locomotives were 
also tested on the testing plant in St. Louis and the fol- 
lowing fuel consumptions were obtained: 


1—For a tandem-compound 2-10-2 type locomotive of the 
A. T. & S. F. with 225-lb. pressure; 2.39 to 3.37 lb. i. hp.-hr., 
corresponding to 5.0 to 7.1 per cent efficiency. 

2—For a cross-compound 2-8-0 type locomotive of the Michi- 
gan Central with 210-lb. pressure: 2.01 to 3.82 lb. i. hp.-hr., 
corresponding to 4.5 to 8.5 per cent efficiency. 

3—For a four-cylinder balanced compound locomotive of the 
4-4-2 type, de-Glehn system, similar to the standard high-speed 
locomotive of the Northern Railway of France, carrying 225-lb. 
pressure: 1.94 to 4.10 Ib. of coal per i. hp.-hr., corresponding to 


4.1 to 8.8 per cent efficiency, and 

4— For а 4-4-2 type, four-cylinder Cole compound locomotive, 
carrying 220 1Ь.; 2.17 to 4.04 Ib. of coal for i. hp.-hr., correspond- 
ing to 4.2 to 7.8 per cent.” 


Modern locomotives with superheaters and feed 
water heaters give fuel consumption figures from 1.9 
to 4.2 Ib. per i. hp.-hr.*, and sometimes even below 1.9 Ib. 
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Boiler efficiency has almost reached its limit 

As regards the boiler efficiency, it has almost reached 
its limit. Some recent tests have shown figures as high 
as, from 75 to 80 per cent for the efficiency of firebox, 
evaporating surface and superheater, not counting the 
feedwater heater. If we consider that the temperature 
of the exhaust gases cannot be much below 600 deg. F., 
a loss of heat through the. smoke stack of at least 12 
per cent is inevitable. Adding to this 2 per cent for 
radiation losses and assuming that the completeness of 
combustion can be brought up to 95 per cent, we ob- 
tain 81.6 per cent as a limit for the best boiler efficiency. 
We are not very far off in our modern locomotives. 

It must be remembered, however, that these high 
boiler efficiencies are usually obtained at low firing and 
evaporation rates and that at high rates the boiler 
efficiency drops sometimes to below 50 per cent. While 
it is difficult to raise the boiler efficiency at low rates of 
firing above 75 to 80 per cent, it is still possible, by de- 
signing the boiler in accordance with the kind of fuel 
tc be used, to improve the boiler performance at high 
rates of firing. In other words, to decrease the inclina- 
tion of the straight line representing the boiler efficiency 
law. Much can be done in this respect even in modern 
locomotives. 

I think it would not be amiss to touch here upon a cer- 
tain misconception which has lately attained a wide- 
spread circulation. It has become customary to include 
the gain from feedwater heating in the boiler efficiency; 
the latter has been therefore, artificially inflated, in some 
instances to 89.5 per cent, The incorrectaess of such 


The first Ljungstrom turbo-locomotive on one of its tests between Hagalund and Upsala on the Swedish State Railways 
—This shows the general appearance after it was rebuilt in 1923 


This means an efficiency of 4.6 to 10.2 per cent. Now 
it is getting more and more difficult to raise the locomo- 
tive efficiency as is the case with every function when 
It approaches its maximum. 

The above given efficiencies are referred to indicated 
horsepower; they are thus equal in each case to the 
product of the boiler efficiency and the engine efficiency. 
If the overall efficiencies should be considered, the above 
efficiencies must be further multiplied by the corre- 
sponding machine efficiencies. 


: раст Engineering, by Zerah Colburn, Glasgow and New York, 
$ The Pennsylvania Locomotive Tests and Exhibits, 1905, p. 163. 

S Pennsylvania Locomotive Tests and Exhibits, рр. 362, 299, 427 
*The Pennsylvania Bulletin No. 32, 1924, p. 91. 


a computation is obvious: the gain is due to a partial 
condensation of the exhaust steam and to the recovery of 
a portion of the latent heat in the exhaust steam which 
otherwise would be lost. This has nothing to do with 
the boiler, as a device for extracting heat energy from 
fuel and transmitting it into water and steam. If water 
fed into the boiler is preheated by some external means, 
naturally more steam will be generated than in the case 
with cold water. If the same amount of heat units 
is liberated in the firebox, an equal amount of heat units 
will be transmitted in each of the two cases, as nothing 
has been changed in the boiler and the efficiency of the 
latter has thus not been improved. 


? Railway Mechanical Engineer, October, 1925, p. 621. 
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[he gain from feedwater heating should be listed 
separately, as this is being done in the Pennsylvania 
testing plant bulletins, or it should be included in the 
efficiency of the engine. The latter is low (about 13 
per cent in the best modern locomotives) for the reason 
that a great amount of heat is lost with the exhaust. 
Therefore, if part of the loss is recovered, it should be 
placed on the credit side of the engine. In any event 
it should not be included in the boiler efficiency.” 


The engine efficiency of the locomotive 


The other multiplier, the engine efficiency, has been 
enormously increased from the time of the first loco- 
motives, and especially within the last 25 years. As 
a matter of fact, all the improvements in locomotive 
efficiency, from the first Killingworth to the present day 
locomotives, have been made in the engine cycle. The 
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figures, has been well accomplished in the modern loco- 
motive. 

As regards the machine efficiency of the locomotive, 
which means the ratio of the power at the drawbar to 
the indicated cylinder power, it is fairly high—from 
80 per cent to 90 per cent. Consequently, this cannot be 
appreciably increased. It is possible, though, that by 
using oil for lubrication instead of grease, and by apply- 
ing roller bearings to locomotive and tender truck boxes, 
it could be slightly improved, but it is questionable 
whether the operating disadvantages of the former, and 
the complication of the latter, could be justified by the 
slight gain which might result from these means. 

The above figures of machine efficiency have been 
taken from the Purdue University, and Altoona testing 
plants. The drawbar horsepower obtained during such 
tests is actually the power at the rims of the driving 


The latest design of Ljungstrom turbo-locomotive now in service on the Swedish State Railways 


raising of steam pressure, the use of superheat and the 
application of feed water heating, all contributed to the 
improvement of the engine cycle. In a modern loco- 
motive with 250 lb. gage pressure with superheat to 
650 deg. F., the maximum engine efficiency is 13 per 
cent, as compared with less than one-half per cent in 
the first locomotives. The efficiency of an ideal Ran- 
kine cycle between 250 Ib. at 650 deg. Е. and 6-Ib. back 
pressure required for draft is 16.8 per cent. The 
efficiency of a cycle for the same admission pressure 


wheels. In road tests the machine efficiency is very 
often computed as the ratio between drawbar power 
(or pull behind the tender) and indicated cylinder 
power, (or tractive force). The drawbar pull in this 
case is different from that of the stationary plant; it 1s 
smaller by the friction in the locomotive and tender 
truck axles, by the rolling friction of all the locomotive 
wheels on the rails and by the air resistance. The dif- 
ference is considerable, especially at high speeds, re- 
ducing the machine efficiency sometimes to 65 and 70 


Turbo-locomotive for the Argentine State Railways ready for test at the works of Nydgvist & Holm, 
Trollhattan, Sweden 


and temperature and with the same exhaust pressure, 
but with a 25 per cent cutoff, is only 14.8 per cent. 
While these efficiencies are really very low, the utiliza- 
tion of the ideal cycle, as can be seen from the above 


1 Compare items 205 and 205a of the latest revision (1926) of the 
A. S. M. E. test code for steam locomotives, 


per cent. The two machine efficiencies should never be 
compared, as they have different meanings, unless the 
power behind the tender has been referred to the driv- 
ing wheel rims by adding the friction losses." 


"The A. S. M. Е. test code for steam locomotives (1926) does not 
make this distinction—compare items 245 on pp. 12, 18 and 27 of the code. 
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The proper machine efficiency, which reflects the per- 
fection of power transmission in the locomotive, is thus 
fairly high and offers very little room for improvement. 
Thus, there remains only the engine efficiency which 
may have something in store for the locomotive de- 


signer. 
How to increase engine efficiency? 


A good picture of an engine efficiency, at least for pur- 
poses of comparison, is offered by the ideal Rankine 
cycle between various admission and exhaust pres- 
sures. The table gives the efficiencies in per cent, of 
the Rankine cycle for admission pressures of 250, 500 
and 750 Ib. per sq. in. gage, at 700 deg. F. ultimate tem- 
perature of superheated steam, and with exhaust either 
into the atmosphere at 6 lb. per sq. in. gage, or into 
28-in. vacuum, (about 1 Ib. per sq. in. absolute). 


Rankine cycle efficiencies for various initial and exhaust 


pressures 
Admission Admission Admission 
pressure, pressure, pressure, 
250 lb. per 500 1b. per 750 Ib. per 
Back pressure sq. іп. gage sq.in. gage sq. in. gage 
6 Ib. per sq. in. gage (20.7 Ib. absolute) 17.5 20. . 
28-in. vacuum (1 lb. absolute) ........ 0 33.8 35.3 


Admission temperatures, 700 deg. F., in all cases. 


It can be seen from this table that if we raise the 
pressure from 250 lb. to 500 Ib. per sq. in., the ultimate 
temperature of the superheated steani remaining the 
same, the efficiency of the cycle is increased from 17.5 
to 20.8 per cent, i. e., it is improved by 24.8 per cent. If 
оп the other hand, the pressure and superheat remain 
unchanged (250 Ib. at 700 deg. F.), but the exhaust is 
lowered from 20.7 Ib. absolute to 1 Ib. (28-in. vacuum), 
the efficiency will go up from 17.5 to 31.0, in other 
words, the cycle will be improved by 77 per cent. If 
both, the pressure is raised to 500 Ib. and the exhaust is 
lowered to 28-in. vacuum, the efficiency will be raised 
from 17.5 to 33.8 per cent, or increased by 93 per cent. 

Thus we see that great possibilities are opened in two 
directions—in the raising of the boiler pressure and 
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mensions as to permit a convenient installation on a loco- 
motive. The third question resulting from the second 
is the connection of the high speed turbine with the 
comparatively slow running driving wheels of the lo- 
comotive. 


The development of the turbo-locomotive 


In 1909 Reid, of the North British Locomotive Com- 
pany, Glasgow, Scotland, designed and built a turbo- 
locomotive with a condenser. Very little has been heard 
of this locomotive, although it was operated for a time on 
the Cowlairs Incline, Glasgow, Scotland. (.he Rail- 
way Gazette, November 11, 1927, page 581.) However, 
this gave rise to two other turbo-locomotives ; one built 
by Ramsay, Mr. Reid's collaborator, in 1922, and an- 
other in 1924 by Reid, himself and McLeod, both of 
the North British Locomotive Company. 

The two turbo-locomotives differed in the principles 
of the design; one had electric transmission, the other 
had gears. The Ramsay locomotive consisted of two 
units, each unit of the 2-6-0 .”. The front unit 
carried the boiler, a 1,250-hp. turbine, an 890-kw. three- 
phase alternator coupled to the turbine, parts of the 
electric control and some auxiliaries; the rear unit, the 
condenser, and the rest of the auxiliaries and electric 
control. Each unit had two electric motors of 275-b.hp. 
geared to a jack-shaft which was coupled to the driv- 
ing axles of each unit by means of rods. The most 
important part was the condenser which was of the 
evaporative tvpe and of a peculiar rotary design. The 
exhaust steam passed into a slowly rotating drum con- 
sisting of small tubes. А tank with constant level 
water was placed underneath and the tubes were suc- 
cessively submerging in the water as the drum rotated. 
This was for the purpose of filming the tubes with water 
and of subsequent evaporation for condensing the ex- 
haust steam inside the tubes. The evaporation was 
facilitated by a powerful motor-driven fan. It was 
figured on a vacuum of 27 in., but this could seldom 
be maintained; most often the vacuum had been be- 


Turbo-locomotive built by Beyer, Peacock & Co., Ltd., Manchester, England 


in the lowering of the back pressure, and that of these 
two the latter is even more tempting than the former. 
This explains why the problem of lowering the back 
pressure has been tackled first. 

In order to obtain the low vacuum, it is necessary to 
add a condenser to the existing locomotive plant. This 
represents the first problem. Secondly, it is obvious 
that the reciprocating engine cannot be applied, for the 
reason that the specific bodies of steam at low pres- 
sures are so great that the low-pressure cylinders and 
exhaust pipes would become prohibitively large. Only 
a fairly high speed turbine could be made of such di- 


tween 20 in. and 24 in. It was never placed in regular 
service. 

The design as a whole could not be considered a good 
railroad proposition. The 2-6-6-2 type locomotive, 
weighing about 300,000 lb., with a total length of 69 
feet seven inches and a wheelbase of 59 feet 4 inches, 
had a tractive force of only 22,000 Ib. at starting, and 
of 6,000 lb. at 60 m.p.h., thus developing a maximum 
output of 960 hp. The weight per horsepower was 
high—about 312 Ib. 


13 Ramsay Condensing Turbo-Electric Locomotive, by George Е. Jones 
and Lawrence Hale, Mechanical Engineering, April, 1925, pp. 235-239. 
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The Reid-McLeod locomotive is built along different 
lines, the boiler and the frame structure are supported 
by two eight-wheel trucks, each truck of the 4-4-0 type. 
Two turbines of 500 hp. each working on the compound 
principle are directly geared to the truck driving wheels.” 
The condenser is also of the evaporative type but 
stationary, and consists of vertical tubes connected by 
corresponding headers. The exhaust steam is directed 
inside the tubes, and a water filming device covers their 
outside surface. Air blown through by a fan evapor- 
ates the water and cools the exhaust. 

The locomotive was exhibited at the Wembley Ex- 
hibition in London, Eng., in 1924. It was supposed to 
be sent for road tests immediately after the date of the 
exhibition, but nothing has been heard since. 


The Zoelly turbo-locomotive 


At the time of Ramsay’s attempts to show some re- 
sults with his turbo-electric locomotive, Dr. Zoelly, 
Chairman of the board of the Escher Wyss & Co., 
Zurich, Switzerland, in conjunction with the Swiss 
Locomotive Works of Winterthur, developed a turbo- 
locomotive, by rebuilding an old 4-6-0 ordinary loco- 
motive of the Swiss State Railways, with its tender." 
A six-stage impulse 1,000 hp. turbine of the Zoelly type 
for forward running, with a single compound wheel 
for running in the opposite direction, is placed cross- 
wise under the smokebox. The turbine shaft is con- 
nected by a double reduction gear, with ratios of 1:7 
and 1:4.1, with a jack shaft which transmits the power 
to the driving wheels by means of connecting rods. 

Two water-cooled condensers of the surface type 
are placed one on each side of the boiler. The cooling 
water, after it has absorbed heat from the condensed 
steam, is cooled in a recooler placed on the tender. The 
recooler is of the evaporative type; it consists of series 
of parallel channels and perforated plates, the water 
is pumped into the upper channel and is gradually 
dripping down from one plate to the other. Air blown 
through in a counterflow by means of a turbine-driven 
fan, evaporates part of the water and thus cools very 
intensively the rest of it. 

For the draft in the boiler, a special fan is provided 
in the smokebox which is driven from a separate live- 
steam turbine. At 1,500 r.p.m. of the turbine, a vacuum 
of 8.2 inches of water can be produced in the smokebox. 
In addition to this, there is a whole series of auxiliaries, 
such as a circulating water pump, air pump, condensate 
pump, etc, driven from another live-steam turbine 
rotating at 9,000 r.p.m. The feed water pipe is of 
the reciprocating type and is driven from the same 
turbine. The exhaust from the auxiliary turbines goes 
into the feed water heating system which is made so 
as to insure the highest economy. 

Since 1921 the locomotive has been undergoing very 
exhaustive tests and alterations. During the tests 
valuable data have been collected. A great number of 
successful runs with trains were made. These road tests 
proved that the idea was sound and practical, but test 
data have not been published. An economy of 30 per 
cent was claimed for the locomotive, and it was alleged 
thet on some occasions this had been proved. 

Two other locomotives, constructed along the same 
lines followed, both in Germany; one was built by 
Krupp of Essen, and another bv the Maffei Loco- 
motive Works of Munich. 


3 The Reid-McLeod steam turbine locomotive, The Engineer, February 
4, 1927, pp. 118-120. 

M The Zoelly turbine-driven locomotive, by Dr. Н. Zoelly, Mechanical 
Engineering, November, 1924, pp. 653-060. 
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The Krupp 4-6-2 locomotive is very similar to the 
Zoelly locomotive, but is of a much larger size. '* The 
turbine for forward running is of the Zoelly type 
and has a 2,000 hp. output. The turbine for backward 
running is separately built. The condensers are of a 
greater capacity and the recooler is considerably in- 
creased. The locomotive was completed in 1924 and 
exhibited at the railway exposition of that year in Sed- 
din, near Berlin, Germany, where it was making oc- 
casional short runs, without load. The vacuum at this 
low load was very good, the recooler seemed to be very 
efficient, if judged by the amount of vapor emitted from 
the top of it. Since then the locomotive has been con- 
tinuously tested on German railways, but some minor 
details had to be adjusted before the locomotive could 
be placed in regular service. By the middle of 1927 
this was not done, and no further information has be- 
come available since. i 


The Maffei turbo-locomotive 


The Maffei locomotive is likewise of the 4-6-2 type." 
The forward 2,000 to 2,700 hp. turbine and the slightly 
less powerful turbine for backward running are located 
in one housing. The turbine shaft is connected to the 
jack shaft by a double reduction gear with a ratio of 
1:24 at the highest locomotive speed (74.6 m.p.h.) the 
turbine shaft makes 8,800 r.p.m. For the control of 
speed and tractive force, four nozzles are provided 
for each of the turbines. This insures high tractive 
forces at starting and fairly good efficiency at all loads. 
The locomotive has been designed for pulling heavy 
express trains at an average speed of 62 m.p.h. 

The total weight of the locomotive in working order 
is 229,000 lb. or only 91.6 lb. per hp. The weight of 
the turbo-locomotive with the tender is 379,000 Ib. 
or 4.5 per cent less than the standard Pacific type loco- 
шо of the German Railways which is doing the same 
work. 

Two surface condensers are placed longitudinally and 
are connected in parallel, The recooler is of the same 
type as on the Zoelly and Krupp locomotives, but of a 
slightly different design. ^ Two horizontal fans are 
delivering 882.5 cu ft. per sec., at a speed of 1,000 r.p.m. 
and absorb 26 hp. The cooling water pump runs at 
6,000 r.p.m. and delivers 12,380 cu. ft. per hour. This 
requires an additional 25 hp. The fans and pump are 
driven by an auxiliary turbine. Before entering the 
boiler, the condensate is heated in two feed water 
heaters by the exhaust steam from the feed-water pump, 
the air compressor, the two steam ejectors, and all aux- 
iliary turbines, namely; that which drives the tender 
fans and cooling water pump, that of the dynamo for 
lighting purposes and the turbine of the induced draft 
fan in the smokebox. The latter has a speed of from 
6,000 to 7,000 r.p.m. is made of special steel and has 
been designed in such a way as to insure cooling of its 
bearings by the frontal air when the locomotive 1s 
moving. 

The boiler has a radial stay firebox and carries a 
pressure of 313 lb. per sq. in. The total evaporative 
heating surface is 1,720 sq. ft. în addition to the super- 
heater which has a surface of 5:2 <q. ft. In a recipro- 
cating type locomotive such a boiler would not de- 
velop over 1,250 hp. 

The locomotive is now undergoing tests on German 


15 А new turbo-locomotive for the German State Railways, Railway 
Engineer, January, 1925, pp. 27-28. А more complete description can 
be found in Kruppsche Monatshefte, Angust and September, 1924. " 

16 Turbine locomotive for the Germ-r © ate Railways by С. F. Ме ift 
Raikeay Mechanical Engineer, February, 1927, pp. 78-84; also Zeitschr! 
des Vereines Deutscher Ingenieure, November 20, 1926, рр. 1565-1572. 
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railroads. Results are not. yet known, but it has been 
estimated that the total overall efficiency, from the coal 


vo the wheels, will amount to 15.6 per cent at a speed 
of 43.5 m.p.h. 


The Ljungstrom turbo-locomotive 


Quite independently from Ramsay and Zoelly, and 
along different lines the Ljungstrom Brothers, of 
Stockholm, Sweden, have been working since 1917. 
They developed an air-cooled condenser of a special de- 
sign. It consists of a drum approximately in the center 
of the tender, or, strictly speaking, of the rear unit of 
the locomotive," with flat ribbed tubes forming the 
roof of the tender. The tubes are made from ordinary 
brass tubes which are flattened and ribbed in special 
machines. The ribs of two adjacent tubes are placed 
at a certain angle in order to prevent close contact and 
leave sufficient space between tubes for the passage of 
cooling air. The tubes are brazed into special square 
boxes, or little headers, which merge into horizontal 
pipes connected with the drum. Thus the exhaust 
steam, cooled and condensed in the flattened tubes, col- 
lects in the lower portion of the drum, whence it is 
delivered to the boiler by means of a condensate pump 
and a feedwater pump. The total cooling surface of 
the condenser is approximately 10,700 sq. ft. 

The cooling air is supplied by three large horizontal 
fans with vertical shafts directly driven by frictional 
wheels from the main turbine. The latter is mounted 
in the front part of the rear unit. The three fans de- 
liver 4,230 cu. ft. of air per second, or 4.8 times as 
much as the Maffei turbo-locomotive, which is 66.7 per 
cent more powerful. For equal power the air-cooled 
condenser requires several times as much air as 
the evaporative condenser. The reason is obvious. In 
the air-cooled condenser of the Ljungstrom type the 
latent heat of the exhaust steam is entirely absorbed by 
the air, which must thus be considerably heated, where- 
as in the evaporative condenser most of the latent heat 
is absorbed by evaporation of a certain portion of the 
cooling water, and only the remainder of the latent 
heat is carried away by the heated air. The amount 
of air required in the second case is, of course, much 
less than in the first. 

The air-cooled condenser has, nevertheless, the ad- 
vantage that cooling water is not required at all, where- 
as in the evaporative condenser the evaporated portion 
of cooling water must be replaced. In hot weather the 
cooling effect of the air is negligible, sometimes nil, and, 
therefore, all the heat must be absorbed by evaporation. 
The amount of evaporated water is, roughly speaking, 
equal to the amount of condensed steam, multiplied by 
the ratio of latent heats at the pressure in the conden- 
ser and atmospheric pressure. For a 27-in. vacuum 
this ratio amounts to 1.06, which means that for 
each pound of condensed steam 1.06 Ib. of make-up 
water is required. Thus assuming that a turbo-loco- 
motive with 27 in. vacuum will require 35 per cent 
less steam than a reciprocating type engine, the con- 
sumption of water will be about 70 per cent of that in 
ordinary locomotives. 

It would seem, therefore, that for countries where 
water is scarce, the Ljungstrom type of condenser 
should have a decided advantage over the evaporative 
type, provided that the weather in these countries is 
not too hot, as the effect of the air-cooled condenser 
drops rapidly with the rise in the air temperature. Un- 
fortunately, arid countries are mostly located in the hot- 
test zone of our globe. In the evaporative condenser 


VU Engineering, August 11th, 1922, pp. 163-168. 
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hot air evaporates less water also, but it can carry 
away more moisture, as the saturation point of heated 
air is raised with the increase in temperature, conse- 
quently the effect of hot weather is less pronounced in 
the evaporative type of condenser than in the air-cooled 
type. 
Therefore, for countries with moderate climate and 
hot weather in summer, if water is available, the evap- 
orative condenser should be preferred. In cold climate 
the Ljungstrom type offers advantages in view of econ- 
omy in water. 

The Ljungstrom locomotive consists of two units.” 
The front unit carries the boiler, the induced draft 
fan, placed in the smokebox, the coal bunker, the air 
preheater of a special Ljungstrom design where the 
air for combustion is heated by the exhaust gases be- 
fore it enters the firebox, three feedwater heaters con- 
nected in series, each fed by exhaust steam of different 
pressures from various auxiliaries, and some other 
appliances of minor importance. The unit is support- 
ed by a front four-wheel truck and six idling wheels 
placed in the main frame. The rear unit carries the 
main 1,800-hp. turbine geared to a jack shaft connected 
with three front driving axles by means of rods, and 
the condenser which was previously mentioned. This 
unit has in the rear a two-wheel truck. | 

The boiler is of the ordinary locomotive type, differ- 
ing only in the length of tubes, which is 9 ft. 10 
‘п, the object being to secure an exhaust gas tem- 
perature of at least 660 deg. F., in order to obtain an 
intensive air preheating. The boiler pressure is 285 
lb. per sq. in. The total heating surface is 1,345 sq. 
ft. and the heating surface of the superheater is 861 
sq. ft. 

The induced draft fan is mounted on the top of the 
smokebox front. It is driven by a directly coupled tur- 
bine running at a speed of 10,000 r.p.m. All exhaust 
gases, cooled in the air preheater to about 370 deg. 
F., pass through the fan and are discharged into the 
atmosphere. This absorbs 40 hp. 

The main turbine develops 1,800 hp. at 9,200 r.p.m., 
corresponding to a locomotive speed of 68.3 m.p.h. 
The tractive force and speed are controlled by varying 
the number of acting nozzles; four nozzles on grades 
and at starting and three for normal work. The trans- 
mission of power is made flexible and self-aligning and 
is accomplished through a double-reduction gear with a 
ratio of 1:22. The reversing is being done by disengag- 
ing the second gear drive and inserting an idle pinion; 
these manipulations are carried out hydraulically with 
lubricating oil under pressure. 

The total weight of the two units of the locomotive 
is 282,000 lb., or about 157 lb. per hp. maximum tur- 
bine output. 


Tests of the Ljungstrom locomotive on the 
Swedish State Railways 


When the locomotive was designed, every detail of a 
more or less new nature was first thoroughly tested 
in a specially built laboratory, either in full size, or in 
a reduced size model built to scale. All auxiliaries 
and their parts were tested in the laboratory, and later, 
when the locomotive was completed, it was tested on 
rollers with dynamometer brakes. Thus the proper per- 
formance of the locomotive, as a whole, and of its 
details and auxiliaries was tried and perfected. After 
four months’ tests the locomotive was turned over to 
the Swedish State Railways where it has been running 


18 Engineering, July 21, August 4 and 18, 1922, pp. 64-70, 131-133 and 
198-203. 
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experimentally for the last several years. The majority 
of the runs in 1921 to 1923 were made with a dynamo- 
meter car and a great deal of experimental data were 
thus collected. The starting was always very smooth, 
no excessive trouble or breakdowns have been ex- 
perienced. On these runs the locomotive would pull 
passenger trains weighing up to 600 short tons over a 
district between Hagalund and Upsala with several one 
per cent grades, with an average speed of 40 m.p.h., 
occasionally reaching a speed of 58 m.p.h. The vacuum 
would fluctuate between 24 in. and 27 in. and 
the average fuel consumption amounted to 2 lb. per 
drawbar hp. hr. Per 1,000 ton-miles it was 63.6 Ib. 
which, it is claimed, is about one-half of the coal con- 
sumed on passenger trains over the same district with 
regular Swedish passenger locomotives. 

Since 1923 a similar locomotive with a 2,000 hp. and 
300-Ib. boiler pressure turbine has been built in Sweden 
for the Swedish State Railways, and another locomo- 
tive of approximately the same power, for the meter 
gage railways in Argentine. 

The new Swedish locomotive's wheel arrangement is 
similar to that of the first Ljungstrom locomotive, dif- 
fering only in that it has in the rear a four-wheel 
instead of a two-wheel truck, the rear unit being of the 
0-6-4 type, while the Argentine locomotive's rear unit 
has four driving axles and a two-wheel truck, (an 0-8-2 
wheel arrangement). The front units are in all three 
locomotives of what one might call the 4-6-0 type, al- 
though there are no drivers in this unit. 

The Argentine locomotive is oil-fired, weighs about 
270,000 Ib. and is able to pull 560 tons over a compara- 
tively hilly profile with a maximum speed of 41 m.p.h. 
The Ljungstrom Company has guaranteed a saving of 
at least 50 per cent in cold weather and 40 per cent in 
hot weather, as compared with ordinary locomotives 
doing similar work.!? 

In November, 1926, a sli 
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The Солу and Ljungstrom turbo-locomotive types 
have, though, one feature in common—the gear trans 
mission between turbine and wheels. The speed of the 
turbine is thus in direct proportion to the locomotive 
speed. As it is known, the highest efficiency of a tur- 
bine can be obtained at one speed only, which is usually 
chosen as the normal speed of the turbine. At ail 
speeds above and below that speed the efficiency is less; 
it is especially low at low speeds. Consequently, in a 
steam locomotive with a direct connection between the 
turbine and driving wheels the steam consumption at 
starting and during acceleration periods, as well as on 
grades, will be considerably increased. This is evident 
from the chart showing the output, drawbar pulls, and 
steam consumptions for a Zoelly 2,000 hp. locomotive, 
as estimated by Dr. Zoelly himself?! It can be seen 
that steam consumptions which are low at speeds about 
50 m.p.h. go up very rapidly with the drop in speed: 
for 20 m.p.h. they are almost twice and for 10 m.p.h.— 
three times as high as at 50 m.p.h. Steam consump- 
tion curves for locomotives with reciprocating engines 
also show a minimum at certain speeds, but they are 
usually flatter and the variation in speed does not af- 
fect the steam consumption to such an extent. There- 
fore, while at normal speed a turbo-locomotive may 
2400. 
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almost constant speed. This can be done only within 
certain limits, as otherwise a very large size boiler 
would be required. 

There is another point to be borne in mind in con- 
nection with the turbo-locomotives, t^ s 15 c'e 5 - 
tiveness of the steam consumption with respect to the 
vacuum in the condenser. A steam turbine designed 
for a certain vacuum is a more economical prime mover 
than a reciprocating engine with exhaust into atmos- 
phere, but if the vacuum is not properly maintained, 
the turbine becomes very uneconomical. Dr. Zoelly 
figures that a drop in vacuum of one inch increases 
steam consumption by 1% per cent. The vacuum is a 
very delicate thing: a small leak in the turbine glands, 
or in the condenser piping, or in the air injector, may 
lower the vacuum by 8 in. or 10 in. and thus reduce 
the economy from 12 to 15 per cent, sometimes even 
more. If for some reason the vacuum should break 
down, the turbine will become very wasteful, consum- 
ing more steam than the ordinary reciprocating engine 
of our present locomotive. This shows that all these 
appliances, as well as other apparatus on a turbo-loco- 
motive, must be of a very reliable design and must be 
well maintained and attended to—a condition which is 
not always found on a railroad. However, it is within 
reason to believe that, as conditions improve, proper 
care will become a habit with railroads and that by 
the time, when there will be many turbo-locomotives to 
look after, their handling will offer no difficulties. 


(To be continued in the August issue.) 


Something new in Walschaert 


valve gear 
By W. A. Franklin 


HE device shown in the ‘stration is an addition 
to the standard form of Walschaert locomotive 
valve gear which effects an increase in travel from 5 
in. up to 9 in., using the same combination lever and 
eccentric crank throw as used for the shorter travel. 
It gives 


The advantage of long travel is recognized. 


The "starting power lever" is pivoted at a point below and 


back of the valve stem crosshead and is linked to 
the top end of the combination lever 
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a wider and quicker port opening, and sufficient port 
opening near the dead points of the stroke to make 
starting easier. The device is called the “starting 
power lever," and consists of a short vertical lever, 
pivoted at a point below and back of the valve stem 
crosshead, and the necessary link to connect this lever 
to the top end of the combination lever. It is being 
applied to a number of locomotives on a large railroad 
as they pass through the shop and are changed from 
balanced compound to simple engines. 

Referring to the illustration, the power starting lever 
acts as a lever of the third class and increases the ec- 
centric crank increment of the motion a considerable 
amount before it reaches the combination lever. The 
bad effects of increasing the valve travel by using an 
excessively large eccentric crank throw are well known 
to designers of Walschaert gear. The high angularity 
of the parts necessary to give a 9-in. travel introduces 
certain irregularities or errors in the motion effecting 
the point of cut off, that are difficult to compensate or 
overcome. In designing a Walschaert gear the link 
foot pin center should be located low enough so that 
it will swing tangent to a line not over 3 in. above a 
line through the axle centers. To keep within this 
limit the link pivot is usually placed below the valve 
center line, and the radius rod will necessarily be in- 
clined when in the mid-gear position (in good design 
not to exceed 1 in 12). The power starting lever 
lowers the front end of the radius rod connection and 
makes the radius rod approximately level when in mid- 
gear. 


Rania DRILLING Macuine.—An 8-ft. radial drilling machine, 
especially suitable for all classes of drilling, boring, tapping and 
studding in connection with the construction of heavy machin- 
ery, is described in the 8-page bulletin of William Asquith 
Ltd., Highroad Well Works, Halifax, England. i 


WEAR AND MACHINABILITY ОЕ Cast InoN.—Data on the wear 
and machinability of cast iron as prepared by Thomas H 
Wickenden for the Journal of the Society of Automotive En- 
gineers, are contained in the eight-page bulletin, No. 206, of 
the International Nickel Company, 67 Wall street, New York. 
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Ап Atlantic Coast Line locomotive equipped with a pressed 
steel front end door—These doors are formed hot in 
cast iron dies 
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Саг and operating department 
co-operation 


Being an earnest appeal for car men to do their part 
in securing “adequate, expeditious and 
dependable” service 


By F. J. Swanson 
General car foreman; Chicago, Milwaukee, St. Paul & Pacific, Chicago 


cent over the previous year. These figures can be 

greatly reduced by car inspectors making a closer in- 
spection of all freight car equipment, whether in inter- 
change movement or in the transportation yards, to de- 
termine whether the cars have any old defects, such as 
broken draft bolts, draft arms, center sills or channels, 
couplers or parts, brake-rigging, arch bars, wheel or 
truck parts, defective air brakes, etc. These, in many 
instances, cause derailments in the yards or enroute and 
also cause the pulling out of draft gears, which all 
tends to add new breaks or defects, increasing the cost 
of freight train repairs and also destroying and wreck- 
ing a large number of cars. 

We also have the so-called rough handling of freight 
equipment in our transportation or train make-up yards. 
The car inspectors, safety appliance men and car oilers 
can be of great help to the operating department by re- 
porting any yard damage to the car foreman or super- 
visor in charge, giving the track location and yard, time 
of day it occurred, engine number, name of conductor 
or foreman in charge of the engine that damaged the 
cars, as it is found that considerable damage is done in 
all railroad yards, especially side swiping or cornering. 
The operating department is always glad to receive this 
information so that it can then take up the matter with 
those responsible for proper correction. 


[> 1927, bad order cars showed а reduction of 5.9 per 


Watch for damage in unloading 


Large savings can be made if car inspectors. will close- 
ly watch and report to their supervisors any case of 
damage that is done to open top cars by unloading of 
clamshells or unloading machines. It has been found in 
closely following up with the consignee or unloading 


* Abstract of an address presented at the meeting of the Car 
Foremen's Association of Chicago, on May 14, 1928. 


‘boxes and cut 


concern, that they want to co-operate with us and dis- 
continue the damaging of open-top cars with unload- 
ing machines. ; 

Car oilers or box packers can help to reduce freight 
car costs by giving proper attention to journal box pack- 
ing, journal bearings and trucks in general, and see that 
they are properly lubricated to aid in preventing ħòt 
journal conditions. Such conditions 
usually mean the changing of wheels which, in most 
cases, are still fit for further service. There is only 
one way to reduce freight car costs, and that is by all 
departments working closely together and co-operating 
to the fullest extent. 

Car inspectors should make close inspection of equip- 
ment so as to catch old defects or flaws which are caus- 
ing considerable trouble, and trainmasters and yard- 
masters should investigate all so-called rough handling 
or yard damages with the switchmen or trainmen re- 
sponsible, explaining to them what expense it means 
to the railroad in the way of repairing equipment, fuel 
costs, switching costs, per diem delay in moving of 
freight to destination, reduction in car-mile haul and nu- 
merous other costs incidental to the damaging of equip- 
ment. A little personal interest and co-operation by all 
concerned will create a marked improvement. 


Wheel defects need constant attention 


When loaded cars are received from our connections, 
it is necessary many times to mark them bad order for 
our different repair tracks on account of worn-out 
wheels and necessary wheel changes. This increases the 
cost of car handling, decreases car-mile haul, increases 
per diem and, worst of all, delays the movement of 
freight, which, in many cases, means the loss of busi- 
ness. Then, too, we receive cars, as do other railroads, 
with old defects such as broken draft bolts, broken and 
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split center sills and draft timbers, broken draft arms 
and center channels, broken truck bolsters and cracked 
truck frames, and other such defects, which mean that 
the cars have to be marked to the repair tracks for 
repairs. In many instances, transfer of contents are 
necessary, all of which causes increase of freight car 
costs and decrease of freight car revenue. We are re- 
ceiving here at Chicago in interchange movement from 
connecting lines an average of 21,000 and 25,000 loaded 
cars per month, these cars being mostly consigned to 
points on our line outside of Chicago and other connec- 
tions, being loaded usually with high class freight. Out 
of this amount, it is necessary for us to mark an aver- 
age of 300 to 350 cars monthly bad order to the repair 
track for wheel changes. 

This condition can be greatly improved if the oper- 
ating department and the car department work more 
closely together. For example, a great many cars are 
loaded at outside points where no inspectors or carmen 
are employed. Some of these cars carry old defects 
and are delivered to connecting lines which mark them 
bad order. Then again, a number of these cars have 
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are conditions that exist daily and can be ieduced by 
close co-operation between the operating and the car de- 
partments. The old idea of passing the buck to the 
other fellow and letting him fix the car is not railroad 
economy or co-operation and only reduces business as 
a whole on all railroads. 

Increased car miles can be obtained by allowing the 
car department sufficient time in which to inspect 
properly and put in condition all road cr time-freight 
trains. Ву not having sufficient time, the result is that 
a considerable number of delays occur enroute because 
of hot boxes, trains parting, etc. By the yardmaster 
keeping the carmen fully acquainted ahead of time with 
what cars are going out, the track, location and time of 
departure, and then having the train made up in ample 
time to give it proper attention and air tests, road delays 
will be reduced. 

The car department can assist the operating depart- 
ment in reducing damage claims by reporting promptly 
to the operating department all cases of rough handling, 
the largest claim factor. Cases of improper loading are 
another feature that should be closely watched by the 
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Orderliness in the car department contributes much to efficiency and a high standard of car maintenance 


hidden or concealed defects which are not visible while 
the car is under load. These cars are unloaded by the 
consignee and the station agent or transportation depart- 
ment allows the concern that unloads these cars to re- 
load them with the old defects uncorrected. This prac- 
tice could be reduced to a great extent and suitable cars 
furnished if the operating department would notify the 
car department to have these cars inspected. Where 
по inspectors are employed, the agents should have 
proper instructions to inspect this equipment. 


Inspect all cars before loading 


Where empty cars are ordered for placing at the dif- 
ferent loading platforms, freight houses and industries, 
the operating department should work closely with the 
car department to have the cars inspected before load- 
ing so that good order cars can be furnished. These 


car department employees. Any cases of improper load- 
ing, where the shippers are not complying with A.R.A. 
loading rules, should be reported to the proper authori- 
ties for correction; also, wherever possible, the car de- 
partment should send a competent carman to the shipper 
and explain the correct method of loading according to 
A.R.A. rules. 


Adequate inspection time absolutely essential 


Delay in the moving of freight is an important con- 
tributing factor in loss and damage claims. The operat- 
ing and car departments should work closely together in 
the moving of freight. The operating department 
should give the car department sufficient time in 
which properly to take care of the trains before 
their departure from terminal points. Саг depart- 
ment employees should do their part by getting 
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the train out on schedule time, as a delay at the terminal 
point means faster running time out on the road, which 
may result in costly derailments, hot boxes and set-outs. 
Therefore, it is important that the trains be given a 
thorough inspection and proper attention at the terminal 
departure yards. A car set out enroute means an 
average loss to any railroad company of about $50.00. 

The car department should inspect cars and give the 
necessary attention at freight houses, loading platforms, 
industry tracks, etc. wherever possible. A good inspec- 
tion during the day time is worth double what can be 
given at night. Close inspections and proper repairs 
should be given all cars passing over the repair tracks. 

Much delay could be avoided if proper inspections 
were made of all empty cars prior to loading. We now 
experience many delays of loaded cars on account of 
wheel changes and other old defects, and closer co-op- 
eration between the operating department and the car 
department is urged on all railroads as delays in the 
moving of loaded cars is costly in all respects and 
usually means a loss of business. A delay of over 24 
hrs. in the moving of grain, in many cases, means the 
filing of a claim. A stock train delayed means loss of 
business and possibly the filing of a claim on account 
of a drop in the markets, and other reasons, such as 
shrinkages. 

Do you load unfit cars? 


All car department employees, especially the car in- 
spectors and repair track checkers, must be thoroughly 
familiar with A.R.A. freight claim Rule 64*. 

This is where considerable savings can be made in re- 
ducing defective equipment claims. Where no carmen are 
employed, station agents can be of great help and where 
the carmen are employed, the operating department 
should keep the car department fully informed regard- 
ing all orders being placed or cars wanted and to ad- 
vise for what class of lading they are required. Car 
department employees and car inspectors should make 
close inspection of all empty equipment moving in inter- 


VoL. 102, No. 7 


car days and car-mile haul and reduces the per diem. 
Considerable savings can be made by close co-oper- 
ation on the part of member lines or connecting lines 
which will reduce claims to quite an extent. In the 
Chicago Terminals district, better known as the Chicago 
Car Interchange Bureau district, during the year 1923, 
a total of 14,949 cars were transferred on account of 
bad order conditions ; in 1926, this was reduced to 3,047 
cars, and in 1927, to 1,775 cars, which is a very good 
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End view of modern freight wood саг shop 


reduction. It is quite true that better equipment has 
something to do with this, yet, I feel that it was brought 
about in a large measure through the co-operation and 
personal interest and hard work on the part of the Chi- 
cago Car Interchange Bureau organization, and the cat 
department employees on all railroads in this district, 
which demonstrates what can be done with the proper 
co-operation. 


Empty order cars are being reduced 
During the year 1923, it is estimated that a total of 


Modern, well-equipped shop which helps one western road keep its cars in good condition 


change, in train yards or off of the repair tracks to see 
that they are properly marked and side carded for the 
commodity or class of loading for which the cars are 
fit. This aids the operating department in classifying 
the equipment properly, reduces the handlings, increases 


* Section 3 (a) to (e) inclusive, of this rule relate largely to the in- 
spection, cleaning and conditioning of empty cars before being placed 
for loading. 


14,000 empty order cars were returned Ly different oos. 
necting lines in the Chicago district; in the year 1920, 
the number of order cars was reduced to 650 cars, gs 
in 1927, this was again reduced to 630 cars, which 1: 
also a good showing for all concerned. The returning 
of empty order cars is not creating revenue for ж М 
railroad, пог is it helping to increase business, as it 0 y 
aggravates the shipper. 
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By proper co-operation, personal interest and common 
sense, a still better showing can be made on both items. 
Cars are being transferred now in the Chicago district, 
as well as at other points in this country, for defects 
that can be easily repaired under load, saving the cost 
of transfer and preventing the possibility of a claim. 
The defects which I refer to are such as slight cracks 
in cast-steel truck frames, cracked cast-steei truck bol- 
sters and body bolsters, broken metal truck bolsters and 
other defects that can be repaired easily under load. 

The car department employees can assist the oper- 
ating department in reducing per diem by promptly re- 
pairing all foreign equipment found in bad order and 
also by all departments promptly unloading and releas- 
ing foreign cars loaded with company material. They 
can also assist the operating department by reporting 
any foreign cars standing on side tracks or some indus- 
try tracks that have been unloaded and not switched 
out. A delivery of a string of cars or train of 50 cars 
delivered from a foreign railroad back to a connecting 
line before midnight means a savings of $50.00 for this 
road. All railroad companies want their own equip- 
ment returned in order to reduce per diem or car hire, 
and per diem can be reduced by co-operation by all 
concerned. 


Able and loyal car inspectors, a valuable asset 


A competent, loyal and reliable car inspector is a 
valuable asset on any railroad. We men, as supervisors, 
should always co-operate with them; we should interest 
ourselves in their work, see that they are thoroughly 
familiar and instructed in all car department matters, 
fully acquainted with A.R.A. loading tules, Bureau of 
Explosive regulations and rules, and general safety ap- 
pliance rules and instructions, so that they can get all 
the benefits from these instructions, improve their 
knowledge of car department work, and widen their 
understanding of railroad operations as a whole. A 
fully instructed car inspector or carman is, in most 
cases, good material to advance as a car foreman and 
farther up in the higher positions in the car department, 
and they deserve all the aid and encouragement which 
сап be given to them. 

On the railroad where I am employed. we, as super- 
visors, endeavor to co-operate with the car department 
employees to the fullest extent, as well as all other de- 
partments and railroads. We have what is termed the 
“Car Department Co-operative Committee”, which is 
composed of the different crafts in the car department 
organization—car repair men, steel car men, wheel shop 
men, acetylene torch men, air brake men and also the 
foremen, who meet once every thirty days at all of our 
large terminals or shop points, the general car foreman 
of each district being the chairman of the committee. At 
these meetings subjects of general interest and welfare 
of the employees and of the railroad company are 
brought to attention, suggestions are.made by the men, 
and it is pleasing to note the . good results. that have 
been obtained through this medium. We should take the 
carman and inspector into consultation with us, let his 
troubles be our troubles, take personal interest in his 
work and give him credit where credit is due, working 

in harmony and co-operation. This is certain to bring 
us success. 

By all railroad employees giving the proper co-oper- 
ation, taking a personal interest in the operation of 
the railroads, and endeavoring to promote adequate, ex- 
peditious and dependable service, we should be able to 
look forward to the prospect of helping the railroads 
of this country increase their revenue, decrease their 
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operating expense and put themselves on a paying basis 
equal to the other large industries. Giving the shipping 
public better and quicker train service will create sav- 
ings for the manufacturers and distributors, result in 
smaller stocks of material being carried and provide 
quicker turn-overs and increased freedom of credit, 
which, as a whole, affects the entire business world and 
promotes general success and prosperity. 


Small dolly cars save labor 


ONSIDERABLE time is saved daily and the labor 

of moving wheels and other heavy equipment is 
lightened at the Denver shops of the Denver & Salt 
Lake, by the use of the small dolly cars shown in the 
illustration. А 20-in. gage track traverses the length 
of the rip track upon which the dolly cars run. 

Two types of cars are used. "The one for handling 
car wheels is made by mounting a 12-in. steel channel, 
4 ft. 3 in. long, on two pairs of small loose wheels, by 
riveting it to the axles. -A 5-іп. by 10-in. plate, 5 ft. 5 
in. long, is riveted inside the channel. ` This plate is 


Two dolly cars used for hauling car wheels and 
acetylene welding trucks 


bent down at each end of the channel to the level of 
the rails, and then bent back horizontally to hold the 
wheels in place. The ends of this plate are turned up 
2 in. to keep the wheels from slipping off endwise. 
Small steel cleats are riveted to the plate so that the 
wheels will not roll off sideways. 

The cars for moving acetylene tanks are made by 
riveting two 4-ft. sections of 5$-in. by 4-in. straps to 
two axles. These sections are bent down between the 
axles slightly below the level of the track. Two short 
sections of 6-in. channel are welded crosswise on top of 
the 4-ft. sections at the proper distance apart to receive 
thé wheels of the truck on which the acetylerie tanks 
are mounted. 

By the use of this equipment, one man can easily 
move a pair of wheels, or a heavy acetylene tank from 
one end of the yard to the other, where formerly. two 
or more men were required. ` 


BLANCHARD GrRINDERS.—The No. 16 high . power type of 
Blanchard grinder is illustrated in Catalogue No. 16 issued by 
the Blanchard Machine Company, 64 State street, Cambridge, 
Mass. Specifications cover both direct motor-driven and belt- 
ed grinders. 


The spot system of repairing 
freight cars 


Baltimore & Ohio uses uniform procedure at all car shops— 
Adapted to four track layouts 


started work on the introduction and development 

of a new system of repairing freight cars which, 
during the succeeding years, has worked with con- 
siderable success. Although the spot system was in- 
augurated in December, 1920, it was not placed in opera- 
tion in all the car shops on the system until January 1, 
1922. "This system, generally known as the spot system, 
has been adopted, either in the complete form as used 
on the Baltimore & Ohio, or some modification thereof, 
by a large number of railroads. 

Previous to the installation of the spot system, the 
management seriously considered the advisability of 
building a new freight car repair shop. A number of 
plans were drawn, some of which represented an ex- 
penditure of from two to three million dollars. How- 
ever, with the spot system, the railroad has been able 
to abandon a number of its shops and, at the same timc, 
maintain all of its freight cars satisfactorily in those 
remaining. Since 1920, the railroad has rebuilt over 


В: about 1920, the Baltimore & Ohio 
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foreman, and 48 workmen, who work оп a designated 
track or tracks, in a shop or on shop yard repair tracks, 
where heavy repairs or rebuilding of equipment is per- 
formed. A unit of force works on all kinds of freight 
cars, except refrigerator cars, and is made up as shown 
in the table. 


The unit of force for all except refrigerator cars 
Number 
Unit foreman . 1 
Unit assistant foreman 
Freight carmen 
Air brake repairman 
Blacksmith 
Painter 
Carmen helpers 
Carman helper, (boxes, packing and oil) . 
Carman helper, (material man) 
Painter helper, csse eror wash shod ia ER Wate xi ed tat due qe S EB eres 
Blacksmith helper 
Carmen apprentices 
Shop laborer 


Total 


This unit of force is required to give heavy repairs or 
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Wood Car Repairs 


Fig. 1—Top, open-end layout for steel and wood car repairs; center, return-track layout for steel and wood car repairs; 
bottom, stub end shop layout for wood car repairs 


90,000 cars, and built new bodies for over 8,000 cars, in- 
cluding all-steel hoppers of 50,000 Ib. and 70,000 lb. 
capacity. In addition, it has built a considerable num- 
ber of all-steel underframes for caboose cars. 

The following description of the Baltimore & Ohio.. 
spot system is, to a large extent, the same as that pre- 
pared by the management of the car department for the 
information, and guidance of its supervisory officers, 
and issued tinder the general heading, “Working system 
кча in freight car classified repair shops and on shop 
tracks.” 


Unit organization used with the spot system 
A unit organization provides for what is called a unit 


of force composed of a unit foreman, assistant unit : 


rebuilding repairs to a minimum of 15 cars per week 
and is required to repair and return to service each 
working day a minimum of 274 cars. 

The make-up of a unit of force for refrigerator cars 
is also shown in a table. 


Unit of force for handling refrigerator car repairs 


Number 
Unit foreman. 25а dyad niga Rer АК E Rai s 1 
Unit assistant foreman 1 
Freight Carmen ...... 27 
Air brake repairman .. 1 
Blacksmith aMPEREMERU""nc-x--—— » 
Painter- э лы КУЫ s heise dae RS Cans, Rd % 
Carmen helpers ............................................. 12 
Carmen helper, (boxes, paeking and oil) ....................... 1 
Carmen helper, (material man) ............................... 1 
Painter helper o; sprer 28: re Re cies eal vids ee tres nerd м 
, Blacksmith helper .......... HORE ION np КЕ 
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Carmen apprentices ........................... аата а 
Shop laborer ызуу ыа ж p RELEET cece eee eee eee 2 
Mill machine hand ................................ " 
Sheet metal workers and tinners .............................. 2 


Total 


This unit of force is required to give heavy repairs or 
rebuilding repairs to a minimum of six cars per weck 
and are required to repair and return to service each 
working day a minimum of one car. 

The spot system 

The spot system indicates that certain repairs to a car 
are performed at designated spots on certain repair 
tracks in shops or in shop yards, where heavy or re- 
building repairs are made. The unit organization with 


=e TTR IÉI—————----I-34-— t 
REFRIGERATOR CARS 

* — CONSIS у ames = 
he ulcus WEES] [тюс UNITE о 


LOWING J 


camman- AB REPAIRMAN 

jSLACASHITH 

(femrtn- FREIGHT 
LPER - CARMEN 


[FARMAN — AB ALPARMAN 
BLACKSMITH 

{PAINTER = FREIGHT 
HELPER - CARMEN 
Rerrera- CARMAN APAQ 
eid CARMAN MATERIAL MAN 
HELPER — PAINTER 

1а РЕА ~ BLACKSMITH 

| ENTICE- CARMEN 

1 RER -SHOP 

TEAMMAN 7MILL MACHINE HAND 
{SHEET METAL WORKERS - TINNERS 
u TOTAL 


i LPER - CARMAN ~ B^ 80. 
PER ~- CARMAN - MATERIAL MAN. 
HELPER ~ PAiNTER 


a > Y ----—— 


whe 
э, — 
id] м 


"ga... 


-------2 


This Sign for Repoirs fo Box Cars, 

Steel Cars and Open Top Cars. 

This Sign for Repairs to toS А Мр» U "allies 
i lepairs ui r Undergoi 

Refrigerator Cars Only Repairs. Ыы 


Fig. 2—Bulletin board located at each spot showing number 
of men assigned and number reporting 


the spot system is worked in four different ways, which 
аге as follows: 

irst—Repairing steel and wood cars on a layout 
With open-end tracks, Fig. 1. The repair tracks or shop 
tracks are of sufficient length to have 18 cars placed 
on each track, and each track has switch connections 
оп both ends so that cars can be started in on one end 
at the stripping spot and then moved from spot to spot 
at the close of each day over the track to its other end. 
When it leaves the last spot it should be completed 
ready for service. The force on such a track should 
be divided into six gangs working on six different spots. 
Each spot should be of sufficient length to hold three 
Cars, so that cars can be moved up one spot at the close 
of each working day until completed. This procedure 
insures completion of repairs to a car within six days 
from the time it enters the first spot to be stripped until 
It is repaired and returned to service. 

Second —When the repair tracks or shop tracks are 
not of sufficient length to hold 18 cars, then that number 
of cars can be spotted on two adjacent tracks sufficient 
in length to have three spots on each track sufficient in 
length to hold three cars in each spot, or a total of 18 
cars on two adjacent tracks. Referring to the diagram 
for steel and wood car repairs on layouts with return 
tracks, Fig. 1, cars placed for repairs on these tracks 
will first be placed on the stripping spot, which is lo- 
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cated on the entering end of the track, and the cars 
will be moved at the close of each day from spot to 
spot over one track and thence via the cross-over to re- 
turn on the adjacent track. On such tracks, one unit of 
force will be worked on two tracks in place of on one 
track, as in the first method. 

Third—When the repair tracks or shop tracks have a 
stub end on one end, and switches connecting up the 
tracks on the opposite end, there should be a minimum 
of six tracks in the shop or shop yards. These tracks 
should hold a minimum of three cars each and facili- 
ties provided for one unit of force to be worked on the 
spot system across the shop or shop yards. . 

If each one of the six tracks will hold six cars it will 
provide two spots on each track with three cars in each 
spot, and two units of force can be worked across. the 


shop. » | 
If each опе of the six tracks wili hold nine cars on 


ety 


DATEN 
DATE-OUT. 


7 3 


MATERIAL: 


LA 


WANTED: 


t. 


Fig. 3—Top, front side of car bulletin; bottom, reverse side 


each track, it will provide three spots with three cars 
in each. spot, and three units of force can be worked 
across the shop, etc. Such a shop will be worked in ac- 
cordance with the diagram in Fig. 1, showing the lay- 
out of a stub-end shop for wood car repairs. 

Each unit of force worked is assigned to a certain 
track or tracks in a shop or shop yard, and worked in 
accordance with the three diagrams shown in Fig. 1. 

‘At the first spot of each unit of force is placed a bul- 
letin board. as shqwn in, Fig. 2, bearing the names of 


' "the unit foreman in charge and the assistant unit fore- 


man. It will also show the kind of workman assigned 
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to the unit foreman, who reports to the shop foreman. 

Two columns are provided on this bulletin board. 
The left hand column shows the number of each kind of 
workmen composing the unit. The column at the right 
shows the number of such workmen reporting for work 
and is filled in with chalk immediately after the time of 
starting work each day, by the unit foreman in charge. 

Near the corner on the side of each car is a bulletin, 
placed as shown in Fig. 3. This bulletin board is 
painted black on one side and bright red on the opposite 


side. The black |  ) А 

side shows the N r rica d 7 

date the car wa» Te “STATION SPoT D- JẸ. 
$ E WORKTOBE DoNE— T 


П 
placed оп the first | 
spot for repairs, RI 
and the date that T 

Н 


-{ APPLY SIDING Ой SIDEPLANKS T $ 
FAGIA,ROOF, RUNNING BOARD 
METALSTRIPS TO BOTTOM 
OF CAR SIDING & FIRST COAT 


shows the words 
in white letters, 
"material want- 
ed." This side of 
the bulletin is 
placed out when 
material cannot 
be obtained, and 
also to show that 
the car is passing 
through the shop 
in need of ma- 


” 


the car will be d: Time or kere 
completely re- GRO 
paired апа ге- DE 
turned to service. ! 
The red side | 
1 
l 


se--- - -—--- o 


— 


terial for repairs 
that could not be 
obtained. 
Cars of the - 
same kind апа Fig. 4—Bulletin showing work 


class, when pos- 
sible, are worked 
through the spots of each unit to insure maxi- 
mum output by co-ordinating the work and material as 
far as possible on cars being repaired by each unit of 
force. Repairing cars in this manner insures more 
satisfactory output and better work, than if cars of a 
mixed class and kind are allowed to pass through the 
spots of each unit together. е 

At shops where more than опе kind of cars are being 
repaired, the units repairing each kind of car are segre- 
gated as much as possible. For example, if a shop is 
repairing both house cars and open top cars, open top 
cars should be worked on one side of the shop, and 
house cars on the opposite side. This proves more 
satisfactory than to mix cars indiscriminately, as it 
better separates the men and material. 

At the beginning of each spot is placed a bulletin 
board for designating the work to be done at the spot, 
and this is painted the color by which the spot will be 
known, as shown in Fig. 4. The table shows the color 
of bulletin board, with the lettering used at each spot. 


The color designation of the six spots 


done on each spot 


Color of Color of 

Spot Bulletin board lettering 
A Red : White 
n White Black 
C Blue White 
D Green White 
E Yellow . White 
Е Black White 


“Work at Spot A (Designated with red bulletin)— 
Strip the car for repairs by removing all defective 


parts that are to be renewed or repaired. 
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Work at Spot B (Designated with white bulletin)— 
Repair the trucks, underframes, draft gear and attach- 
ments. 

Work at Spot C (Designated with blue bulletin)— 
Steel cars: Fit and lace up all parts in place for the 
riveters, including floors, cross ridge sheets, side hop- 
pers, longitudinal hoods, doors, etc. House cars: Re- 
pair and fit in place all framing above the underframe, 
preparatory to the application of the siding and the in- 
side lining, floor and bevel strips. 

Work at Spot D (Designated with green bulletin)— 
All-steel cars: Rivet up the parts of the car above the 
underframe and apply one coat of paint after quitting 
time for the first shift. Wood cars: Apply the siding 
or side planks, fascia, roof, running board, metal strips 
to the bottom of the car siding and apply the first coat 
of paint after the quitting time of the first shift.* 

Work at Spot E (Designated with yellow bulletin) — 
Apply all safety appliances, hang and adjust the doors, 
repair the air brake and hand brake equipment and apply 
the second coat of paint after quitting of the first shift. 


TEB BALTIMORE è OHIO RAILROAD COMPANY 
Motive Power Department 


DAILY REPORT ON SEGREGATED FORCES AUTEORIZED TO BE ASSIGNED EXCLUSIVELY TO 
SPOT SYSTEM FREIONT CARS REPAIRED. Date . — 192... 


State here kind of work for men work: оа other than euthorised work together 
Sie awteriey fer Pi eee ee 


State here individual number and kind of ears repaired and turned oet of shop 
Today: 
—EKINP ОР CAR — ев . 


Саге reperted repaired should include caly озге passing over the epot system, 
CORRECT: 


Fig. 5—Daily report filled out by unit foreman for the car 
foreman 


Work at Spot F (Designated with black bulletin) — 
Make the final inspection of the cars, test and adjust the 
brakes and stencil and ship the cars. 

During the period that the unit organization and spot 
system of freight car repairs has been in effect, it has 
been found to work effectively with the Baltimore & 
Ohio’s plan of employee co-operation. Among the ad- 
vantages claimed are the following: -Happiness and 
satisfaction. among the workmen with maximum pro- 
duction from each man each day, and a minimum loss 
of material due to damage and waste. 


* Metal strips applied at the bottom of the siding and metal roofs shown 
as applied at Spot D, may be applied at Spot E. 
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It further provides supervision that is both pleasing to 
the workmen and productive to the employer, because 
when advice is needed by the men, it can be promptly 


THE BALTIMORE à OHIO RAILROAD COMPANY 
Motive Power Depertment 


DAILY REPORT ON SEGREGATED FORCES AUTEORIZED TO BE ASSIGNED 
EXCLUSIVELY TO SPOT SYSTEV FREIGET CARS REPAIRED 


STATION. DATE. Js? _ 


ws or monio unm | no. wax cr 
ACTUALLY WORKING ON AUTHORIZED 
CLASS ca 


State here kind of work for men working on other than authorised work together 
with authority for same, 


Care reported repaired shoulé include only cars passing over the spot system. 
CORRECT: 


CAR FOREMAN 


Fig. 6—Daily report to the superintendent of the car 
department 


obtained, which makes the conditions under which the 
employee is working satisfactory. 

It provides maximum safety for the workmen, be- 
cause all of their work is performed at a designated spot 
where the required facilities and material are placed. 
It is unnecessary for any one to collect his own material 
and tools from scattered points in the plant, which may 
subject him to all the hazards that may exist on the 
property. 

It provides for maximum conservation of material be- 
cause all material used in the work performed at each 
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It provides a maximum production from each work- 
man for the reason that he is stationed at a specified 
spot where all the material and facilities needed are fur- 
nished for him to use. 

The unit organization and spot system encourages the 
employer to provide steady employment for the reason 
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Fig. 7—Bulletin showing daily report of bad order cars 
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that it makes production cheaper than can be obtained 
through any other means, and provides for the satis- 
faction of his employees, because they are better able to 
produce satisfactorily. 

Daily reports are made by each unit foreman to the 
car foreman in charge of the shop, on the form shown 
in Fig. 5. Daily reports are also made by the car fore- ` 
men to the superintendent of the car department on the 
form shown in Fig. 6. 

One or more weeks are allowed for one designated 
series or class of car to accumulate. During that time, 
the shop is kept busy repairing another series of cars. 
The foreman in charge of the shop is notified of the 
next series to go through the shop and the material is 
ordered and assembled at the proper spot ready for ap- 
plication. Thus, there is no delay in routing cars 


through a shop at any time. 
Application for a patent on the system described in 


‚ {Һе preceding paragraphs was made by J. J. Tatum, 
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Fig. 8—Layout of car repair shop and tracks for repairing wood cars 


spot is removed from the car and re-used at the spot 
where it is removed. When new material is needed it 
1s placed at the spot by designated material men. 


general superintendent of the car department, Baltimore 
& Ohio, and filed December 31, 1923. The patent was 
granted November 10. 1925. 


Chicago & Illinois Midland gondola 


New car designed for use in Chicago coal trade 
embodies novel features 


tons capacity each were built recently by the Pull- 

man Car & Manufacturing Corporation for the 
Chicago & Illinois Midland, having a number of new feat- 
ures of unusual interest incorporated in the design. Pur- 
chased to assist in handling the increasing coal business of 
the Chicago & Illinois Midland in Chicago territory, the 
cars are designed with sufficient clearances so that 
they can be unloaded in car dumping machines, being 
adaptable, therefore, to unloading by hand, clam shell, 
or car dumper. Owing to the use of floors sloping to- 
ward the center of the car and the fact that the body 15 
low hung, the car has a low center of gravity con- 


? | “НКЕЕ hundred and fifty all-steel gondolas of 70 


Particular attention was paid to painting, the cars 
being thoroughly cleaned by sand blasting and imme- 
diately primed with one coat of Continental car cement. 
An additional heavier coat was applied later, the under- 
frames also receiving this treatment. A coat of shellac 
is applied under the stenciling to keep the letters from 
turning yellow. The car is painted on the outside only, 
but will be painted inside after six months' service to 
fill the corners and protect connections and braces. 


General description 


The new gondola is of the tight bottom type. The 
underframe is built up of channel center sills, angle side 


New high capacity gondola for the Chicago & Illinois Midland 


ducive to easy riding and yet not low enough to induce 
undue rail or flange stress. While suitable for any 
other lading commonly handled in open top cars, these 
gondolas are expected to remain in the coal service, re- 
turning to the coal fields promptly after being unloaded 
and thus assuring a good average daily mileage for 
the cars. 

The cars are designed for long life and easy repairs. 
All steel, except the forgings, is of copper content to 
provide resistance to corrosion, the price differential of 
the higher grade steel not exceeding the cost of keeping 
cars out of service for one 30-day period on a per diem 
basis. The center sills and both ends are fully pro- 
tected by the floor sheets, with the central portion only 
partly exposed to the elements or lading. The floor and 
side sheets can be removed without disturbing the center 
sill cover plate or main side stakes. Intermediate side 
stakes are riveted to the side sheets on the ground and 
applied with the sheets to the car. To as large an ex- 
tent as possible, all parts are made accessible for easy 
inspection. 

Another feature of the new C. & I. M. gondola is the 
fact that large capacity is secured without excessive 
height due to placing the side stakes on the inside and 
thus making possible the location of the side sheets 
about 8 in. further apart than usual. The tops of the 
side sheets are offset and flanged and double-riveted to 
give strength and increased capacity. Offsets at the 
car ends are provided for the application of ladder and 


grab irons without exceeding the permissible clearance 
limits. 


sills, angle end sills, angle diagonal braces, pressed pan 
bolsters, with top and bottom cover plates, two channel 
crossbearers, four pressed cross ties and three bulb 
angle cross ties and floor supports. The floor is made 
of 5/16-in. plates arranged to form a well extending 
from side to center sill and between the cross ties next 
to the bolster. The side frame consists of %4-in. side 
sheets pressed inward at the top to connect with the bulb 
angle side top chord. There are seven bulb angle inside 
side stakes, and four pressed inside gusset stakes with 
angle connections on each side of the car. Ends are 
Murphy corrugated with bulb angle top chords. The 
trucks are cast steel of the Dalman type with integral 
journal boxes and cast steel bolsters. The general di- 
mensions of the car are as follows: 


Length: inside: cessat v Re eat us М ену 46ít. біп. 
Length over ‘strikers. 60.09 siecee eorr ne meiesreise nee 48 ft. Win. 
Width ZNSE: н аан вео eens 10 ft. 2% in. 
Width over side top chords.......... sees. 10 ft. 3% in 
Height: "inside о ра ааа ла “Sit. „Өш, 
Height rail to top of side top chord ....  8ft. 11 5/16 in. 
Height rail to top. О ROON жаш уе о анааан 3ft. 5 5/16 in. 
Height rail to body center рјаќе..................... 2ft. 19 in. 
Truck. Centera ын» канк eT eon Sire wee 38ít. Ий. 
Truck wheelbase ossis tesi orenean нана Да Sft. 8in. 
Truck bearing centerssc. «cuoco menpeoc узенен 4ft. 2in. 


In order to secure test data under actual service con- 
ditions, a number of specialties are being tested on these 
cars. 

For example, while Klassing hand brakes are be- 
ing used on 335 cars, 3 groups of 5 cars each are 
equipped with the following brakes: Konker with uni- 
versal ratchet, Jemco with universal ratchet, and Uni- 
versal booster and ratchet. National M-17 draft gears 
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are furnished on 315 cars, 5 cars each being equipped 
with the following gears: Cardwell G-125-AA special, 
Westinghouse N-11-A, Bradford R-1-A, Miner A-79- 


View showing the interior construction of C. & I. M. gondola 


X, Murray H-28, Waugh-Gould No. 400, and Sessions 
Type L. The cars are equipped with chilled tread 850- 
lb. car wheels; Barber lateral motion device, using drop 
forged spring caps and rollers; also Barber single roller 
side bearings. The brake pipe, located between the 
center sills, is secured at crossovers with train line 
anchors furnished by the Illinois Railway Equipment 
Company. 

The car, which conforms in all respects with the A. 
R. A. requirements, was designed jointly by E. O. 
Thedens, master car builder of the C. & I. M., and the 
ачы; staff of the Pullman Car & Manufacturing 

orp. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Depreciation computed from original date 
car was built 


Detroit & Mackinac box car No. 373 was destroyed 
on the Pennsylvania System, September 12, 1925. This 
was a wooden box car equipped with cast steel draft 
arms, a friction draft gear and 5-in. by 7-in. shank, 
A.R.A. Type D couplers. The car was stencilled “Built 
March, 1924.” This car was similar to two series of 
cars owned by the D. & M., some of which were built in 
1896. The D. & M. reported that the original car bear- 
ing the number of 373, had been withdrawn from serv- 
ice with several other cars on April 18, 1923, and had 
been written off the records. A new car was built and 
put in service on March 17, 1924, and given the number 
373 to fill the vacancy. The Pennsylvania contended 
that inspection of the car indicated that it had been in 
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service at least 20 years and the fact that the car was 
stencilled built new, March, 1924, was in error. The 
car was only rebuilt in March, 1924, and, therefore, for 
settlement purposes, depreciation should be figured from 
the date of building the original car. 

The Arbitration Committee stated that “Investigation 
by a representative of the Arbitration Committee failed 
to substantiate the statement of the Detroit & Mackinac 
that the body of this car was built new on March, 1924, 
within the requiremens of Rule 112 and Interpretation 
No. 3 thereto. The contention of the Pennsylvania 
System is sustained."—Case No. 1550, Detroit & 
Mackinac vs. Pennsylvania System. 


Date of defect card governs responsibility for 
betterment charge 


On August 1, 1926, the Indiana Harbor Belt renewed 
four pair of wheels on North American Car Corpora- 
tion’s car No. 1944 on account of being slid flat. A 
“No bill" repair card was attached to the repairing line's 
bill for this work. A defect card to cover these slid- 
flat wheels was issued by the Chicago Car Interchange 
Bureau, dated July 27, 1926, against the Illinois Cen- 
tral. The repairing line billed for betterment charges 
on the wheels and axles against the delivering line in 
view of Supplement No. 1, issued July, 1926, effective 
August 1, 1926. The delivering line took exception re- 
questing that the amount of betterment be canceled be- 
cause of the date of the issuance of the defect card. The 
Indiana Harbor Belt allowed the amount of betterment 
to the delivering line and requested the North American 
Car Corporation to furnish counterbilling authority to 
adjust the undercharge involved. In requesting the un- 
dercharge, the Indiana Harbor Belt claimed that the 
date of the defect card governs the responsibility, and 
the date of repairs had no bearing on the responsibility 
at the time the defect card was issued. The repairing 
line also claimed that Rule 106 did not apply as this rule 
states that the prices for labor and material in effect at 
the time the repairs were completed, shall govern, re- 
gardless of the date of the defect card. Furthermore, 
Supplement No. 1, mentioned above, did not change 
either the prices of labor or material, but changed the 
responsibility of the betterment charge on wheels from 
the owner to the delivering line. 

The Arbitration Committee stated in its decision that, 
“The repairs covered by the defect card are subject to 
the rules in effect at the date of such card, except in 
so far as the prices for labor and material are concerned, 
the prices being governed by the rules in effect at the 
date of repairs. Therefore, the owner is responsible for 
the betterment charge.”—Case No. 1553—Indiana Har- 
bor Belt vs. North American Car Corporation. 


Responsibility for additional damage sustained in 
switching a bad order car to the repair track 


Trinity & Brazos Valley box car No. 2125 with three 
long sills broken new, had the three remaining sills 
broken when, on July 24, 1925, another car was 
switched against it in the Chicago, Rock Island & Gulf 
yards. The owner declined responsibility for two 
reasons: First, the C., R. I. & G. failed to comply 
with Rule 44 which requires that the owner be fur- 
nished information as to how all the sills had been 
broken. Second, the car was subjected to the pro- 
visions of Rule 32 as it was not involved in a move- 
ment at the time of the damage and received an im- 
pact exceeding that of ordinary switching when the 
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other car was kicked against it. The handling line 
claimed that in compliance with Rule 44 of the 1925 
Code, it did not report the original damage to the owner 
on account of only three sills being broken. Further- 
more, the car was not derailed, cornered, or side-swiped, 
the damage occurring in ordinary switching and there- 
fore was not subjected to any of the unfair usage con- 
ditions as listed in Rule 32. Necessary rider protection 
was furnished. 

The Arbitration Committee in its decision held the 
owner ‘responsible. It stated that, "In the course of 
switching the bad order car to the shop track for repairs 
on account of three broken longitudinal sills, failure of 
the three additional sills occurred. Under the rules 
in effect at the time the damage occurred, the car was 
not subjected to any unfair handling within the scope of 
Rule 32."—Case No. 1554—Trinity and Brazos Valley 
vs. Chicago, Rock Island & Gulf. 


Determining whether wheels have been brake- 
burned or slid flat 


Four pairs of rolled-steel wheels were exchanged un- 
der Southern Pacific car No. 61992 by the Detroit, To- 
ledo & Ironton on July 14, 1926. The cause of re- 
moval was given as "Brake burnt— peeled." The trans- 
action resulted in the loss of 3 5/16 in. of service metal, 
the owner being billed for the entire expense involved 
in the exchange of the wheels. The owner contended 
that the wheels were slid flat, which is a handling line 
defect. Furthermore, while the defect “brake burn” is 
defined in interchange Rule 71 and classed as the own- 
er’s responsibility, the owner contended that such a de- 
fect would apply only to cast-iron or cast-steel wheels 
and that wrought-steel wheels from their very nature 
and process of manufacture would not develop such a 
defect under any circumstances. It might be possible 
for one wheel, or even a pair to develop an unusual de- 
fect, but it is not probable that all the wheels under a 
car would develop the same defect at the same time. 

The Arbitration Committee in its decision stated that, 
“It is quite possible for wrought-steel wheels to develop 
a brake-burn. There is not evidence that the wheels in 
question were slid flat. The bill of the Detroit, Toledo 
& Ironton is sustained.” —Case No. 1555—Southern Pa- 
cific vs. Detroit, Toledo & Ironton. 


The owner’s signature is sufficient under certain 
conditions 


On August 29, 1923, S. F. P. & P. car No. 569 
(belonging to the Atchison, Topeka & Santa Fe) was 
repaired by the Terminal Railroad Association of St. 
Louis, two short wood draft timbers, one deadwood, 
one carrier iron and necessary bolts being applied at 
the A-end. The A. T. & S. F. made a joint evidence 
inspection оп November 26, 1923, within the 90-day 
period, covering two wood draft timbers which should 
have been Miner draft lugs, one deadwood framed 
without a striking plate, which should have been framed 
for the striking plate and one plain carrier iron which 
should have had the ends turned up. The joint evidence 
was presented to the repairing line which issued a 
defect card covering the wrong deadwood and carrier 
iron, but declined to card for the draft timbers, claim- 
ing the material was standard to the car. Later, the 
repairing line contended that no protection whatever 
was in order and requested cancellation for the return 
of the defect card covering the deadwood and carrier 
iron. The repairing line claimed that the A. T. &. S. F. 
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joint evidence was not valid because it was signed by 
one А. T. &. S. F. inspector where the signature of 
another line should be secured, which fact voids the 
claim for wrong repairs. The owner claimed that the 
signature of its own inspector was sufficient, as the car 
was in transit, and it was not desirable to cut it out 
at the point of inspection for correcting wrong repairs 
because the proper facilities for doing the work were 
not available at that point. Therefore, it was not 
practical to get a second signature and in view of 
Paragraph 2, Rule 12, 1923 Code, one signature was 
used. 

The Arbitration Committee in its decision did not 
sustain the contention of the Terminal Railroad As- 
sociation of St. Louis. The decision went on 
further to state that, “A defect card is due the Atch- 
ison, Topeka & Santa Fe for the two wood draft tim- 
bers in place of Miner draft lugs, labor only; and for 
one deadwood with the striking plate omitted and a 
wrong carrier iron, labor and material.”—Case No. 1556 
—Atchison, Topeka & Santa Fe vs. Terminal Railroad 
Association of St. Louis. 


A centering device for the 
wheel shop 


HE illustration shows a centering device which 

greatly facilitates the work of reclaiming bent axles. 
It consists of a strong steel bench, 6 ft. long and 12 in. 
wide, with a number of 34-in. holes along the middle. 
Steel V-blocks each 6 in. by 6 in. by 12 in. are bolted 
into the holes in the middle of the bench. One of these 
blocks is placed about 24 in. from the end for a stand- 
ard axle. The other block is placed where any bend in 
the axle may exist. If no bend exists, it is placed as 


ta л Ч 
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A centering device used to locate the centers in 
bent car axles 


near the middle of the axle as will allow pick-up tongs 
to be adjusted. Small rollers set in the slopes of the 
blocks facilitate the rotation of the axle, when resting 
in the V-blocks. At each end of the bench is a gage 
or stop made from a 34-in. by 4-in. bar, with numerous 
holes along its 2-ft. length and turned up at the end. It 
forms an adjustable gage against which to turn the 
axle while centering. It can be set for any length 
axle by moving from hole to hole the bolt which holds 
it to the bench. 

With this device, the journal need not be checked 
against the middle of the axle, but may be checked and 
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centered with any point in its length where there may 
be a slight bend, provided there is stock enough to allow 
for machining. After ascertaining this latter fact by 
measuring with calipers, the axle is placed on the blocks 
with one end against one of the stops. One of the V- 
blocks of the bench is placed beneath any bend in the 
axle, unless the bend is directly in the middle, in which 
case both blocks must be adjusted on each side of the 
bend, according to the judgment of the mechanic. Or- 
dinarily the second block and the end stop is never 
moved, being located about 20 in. from the end of the 
axle, but can be placed at any point, without affecting the 
final result. The end of the axle is then chalked and the 
center located by placing a surface gage on the bench 
and drawing four lines across the end of the axle, turn- 
ing the latter after each operation. The intersection of 
these lines will indicate the center of the journal in rela- 
tion to the bend which is over the nearest block. The 
center is then marked with a center punch and drilled, 
using the stop on that end of the bench to brace the drill 
motor, as the other end of the journal rests against the 
gage at its end of the bench. 

It is not necessary to turn the axle around when cen- 
tering the second end. The centering tool may be placed 
on that end of the bench, but this would involve pushing 
the axle away from the end gage, so as to reach the cen- 
ter and to place the drill between the gage and the end 
of the axle. As the air tongs are handy, the operator 
finds it quicker to reverse the axle and the respective 
position of the vee-blocks. The axle is then ready for 
the lathe. 

The axles are lifted into this device by a special pair 
of tongs, which are shown in the illustration, just above 
the gage. The boiler steel pads for the tongs are 8 in. 
square and curved to fit the axle. They are welded to 
the inner surface of the tongs which are attached to an 
air hoist hook. 


Improvised tank for heating tar 


HEN it became necessary to rebuild a series of 
refrigerator cars at a large western car repair 
shop, there were no facilities at hand for heating the 
large quantities of tar used in laying the car floors. 
After several experiments, the heater, shown in the 
illustration, was rigged up from an old air tank, 16 ft. 


This tar heating tank was made from an old air reservoir 


in length and 3 ft. in diameter. Two large sections 
were cut from the shell with an acetylene torch and 
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covers made from sheet iron. 
laid in the bottom of the tank and an oil forge 
built under it to heat up the tar, after which the steam 
served to keep it in solution. The barrels of cold tar 
are suspended over the openings in the tank by an over- 
head crane while the flame from a blow torch quickly 
loosens the contents and allows it to drop into the 
heating tank. 

A large faucet is provided in the under side of the 
tank, through which to draw off the hot tar into large 
pots which are then carried to the cars by the crane. 


Jack" truck for applying draft 
gears 
HOWN in the illustration is a shop made truck for 


holding a jack for applying assembled draft gears 
and couplers. The truck is carried on three cast iron 


wheels and the base is raised from the floor by raising 
The base on which the jack rests is made 


the handle. 


The assembled draft gear and coupler can be placed on this 
jack truck, moved under the car and quickly raised 
їп position to be applied 


from a short piece of channel section. The remainder 
of the truck, legs and top, is cut from scrap steel plate. 
A jack of the customary design used in car shops is 
used. The only alteration made to the jack was to 
substitute a top piece flanged on both sides to hold the 
yoke in place, for the usual top piece furnished by the 
jack manufacturers. 


Tuge CouPLINGs.—Several pieces of literature descriptive of 
Parker tube. couplings and their aplication in buildings, 
power plants and similar structures, have been issued by the 
Parker Appliance Company, 10320 Berea Road, Cleveland, 
Ohio. These couplings are for use with copper or steel tube. 


New Departure Barr Bearincs.—Hitherto unpublished in- 
formation concerning New Departure ball bearings is con- 
tained in the 40-page brochure just issued by the New De- 
parture Mfg. Company, Rristol, Conn. The booklet includes 
revised tables of bearing types, first listing of new front 
wheel bearing sizes, correction factors for figuring capacities 
under combined radial and thrust loads, a table of decimal 
equivalents, etc. 


Steam pipes were ^ 


Device for pulling in valve 
bushings 


HE device shown in the drawing for pulling in 

valve bushings consists essentially of a long screw, 
two plates and a wrench of special design. It was de- 
veloped by one of the employees of the Lehigh Valley 
shops, Sayre, Pa. To pull in a valve bushing, the bush- 
ing is placed in position ready to enter the chamber, the 
screw iS passed through the bushing and chamber and 
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Sketch Showing Device in use 


A device for pulling in valve bushings which is 
operated by an air motor 


the UR are placed in position. One plate fits over the 
outer end of the bushing and the other plate, which fits 
the chamber end opposite the bushing, acts as a guide. 
The nut is placed on the screw. The wrench is then 
used to tighten up the nut by means of an air motor 
fitted to the tapered shank of the wrench, and the bush- 
ing is pulled into place. 


Counterborer with a removable 
tool 


HE conventional type of counterborer is made in 

one piece; that is, the boring tool cannot be removed 

for grinding. The disadvantage of the solid unit is that 

the boring tool cannot be ground square in the corners in 

relation to the pilot because of the round corner on the 

grinding wheel. It is important that the corners be 

square in order to obtain the proper finish in the piece 
being counterbored. 

To eliminate this difficulty, а counterborer from 

which the boring tool can be removed, has been made in 


A counterborer from which the cutting tool can be quickly 
removed for grinding 


the Derby, Me., shops of the Bangor & Aroostook. The 
middle part of the boring bar is threaded, ten threads 
per inch, to receive the knurled collar which screws 
down on the boring tool and holds it securely in place. 
Different sizes of hardened pilots are held by a nut on 
the end of the boring bar. The taper of the boring bar 
shank is made to fit the spindle of various machines or 
air motors. The quick, easy removal of the boring tool 
is obvious. 
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Highball Scott, catalogue expert’ 


In which Bill Babbitt, whom you met last month, 
calls on the master mechanic and learns 
what a catalogue should not be 


failed to equal the increasing demands, Wil- 

liam Edgar Babbitt, formerly Bill Babbitt, rail- 
road supply man, set about to increase its capacity. A 
hillside spring and a narrow valley suggested a reservoir 
site. A small dam would do the trick. Now, if he had 
some good second hand steel—such as railroad rails; 
sure, why not see Highball Scott, master mechanic of 
the Carbon Valley Railroad? A day at a railroad shop 
would be an agreeable recreation to an old supply man. 
Also, enough could be saved by buying old rails for 
reinforcing material to insure Bill a good return for the 


ү T HEN the water supply at Evergreen Farms 
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Bill Babbitt calls on Highball Scott 


day’s time. Thus, one fine July morning found Bill 
at the Carbon Valley shops. 

Highball was whistling as Bill entered the office. 
Highball did not whistle before an audience and always 
appeared a little shamefaced when caught at his musical 
exercises. This morning all was well. Highball had 
. completed his rounds and was ready to clean up on 
the morning’s accumulation of mail With the power 
in good shape and a smoothly working shop organi- 
zation changing “dead ones" into "live ones" the old 
world looked rosy. 

й Morning, Mr. Scott” said Bill. 

epee ming sir. How are you anyway, Mr. Babbitt?” 

“Bill, if you please”. 

All right, Bill, I’m better known as ‘Highball’ so 
lets talk on that basis.” 

Bill's errand was soon explained. Highball was cer- 
tain that the rails could be arranged for. Mr. Shafer, 
the purchasing agent would take care of that. 

You know, Bill I just got an idea. When you talked 
to me on the Ranger that night, I was inclined to bea 
little resentful. That darned Professor Jackson with 
his talk of “inertia complex” got me riled up. Of 
Course, he doesn't know a hoot about the whole thing, 
nevertheless he gives a man a chance to see himself as 
others see him. And sometimes that same chance is 


* The secon . . * . 
önce а ар of a series of stories written by a railroad man who was 


worth a heap if a man is not near sighted. Now your 
little talk on how to treat a supply man has caused me 
to do a lot of thinking. That, together with some things 
I saw last night, convinced me that a lot of us grow 
shells and don’t crawl out far enough to see the good 
in the other fellow. As a result we don’t give him 
much consideration. He sizes us up from the same 
viewpoint and decides we are crabs. Get alongside the 
same fellow at a good dinner or at a little stag party, 
and you find him one of the type that would give you 
his shoes if you needed them. The idea I mentioned is 
that we fellows need to tell each other, as you told me, 
just in what we are lacking. In your own case, аз a 
supply man, you would not tell a customer what you 
might like to but, as a a farmer you feel privileged to 
say what you think. Now, as two friends together, I 
am going to tell you some things I never told a supply 
man. Possibly if I had, conditions might improve. 

“All supply men are not like you. I don’t take you 
to have been one of the back-slapping or high-pressure 
types of pests. There are still a few in service. There 
is no reason why I should warm up to any of this type 
when they are almost total strangers to me. Possibly, 
if I were to tell a young fellow of that type that his 
sales efforts are all wrong, he might simmer down, act 
his age, and prove to be a mighty good up-and-coming 
young hustler. The thing I’ve got to get off my chest 
today is a grievance against catalogues.” 


What’s wrong with the catalogues? 


"What's wrong with the catalogues, Highball? I 
thought that supply people spent about all the time and 
money that could reasonably be asked in putting out 
catalogues. Our people used to put out a first class 
job, and, if I do say it, no concern ever used a better 
grade of stock in their catalogue or made an effort to 
get clearer illustrations than we did." 

“Well, it isn't only stock or illustrations that count 
in a catalogue. That piece of work is, or should be, the 
company's resident sales agent. That representative 
should be a good fellow and answer my questions 
promptly and concisely. Bill, I find that, in too many 
cases, he does not do the job. I look around the office 
for some drill-press catalogues. Some have been sent 
me, but where are they?" 

"In your files, of course,” answered Bill. “Don’t you 
keep a card index of catalogues so you can lay your 
hands on anyone you want?" 

“Wish I could Bill. You see my mechanical magazines 
up on those shelves? Each one in proper place. Keep 
'em for two, three years back, and half the time find 
them more dependable as a source of advertising in- 


. formation than the advertisers own catalogues. Can 


you, or any one else, line up Tom, Dick, and Harry 
catalogues in any such order? Here are some on this 
table. I refer to them quite frequently or they probably 
would have been in the waste basket long ago. Sizes, 
shapes, and colors as uniform as spots on a brindle dog. 
Now over here is our catalogue file. Look at this! And 
this! And this! These drawers are full of all sizes and 
shapes of catalogues. By the time a fellow finds wh^t he 
is looking for the floor is covered with catalogues so deep 
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it would take two office boys a week to clean up the 
mess." 


The paper cutters' union 


"Possibly you fellows have a gentlemen's agreement 
with the paper cutters’ union. If so it will explain the 
freak sizes or outer boundaries of the catalogues. Here 
is one which, when stood on end, had a height of 1175 
in. and a width of 4 in. Somewhat like the thin man in 
the side show. Here's another. Workwise he stands 474 
in. high against 816 in. wide. General outline resembles 
a starved dachshund searching for his master. Limp 
back too. All in all, just size up this bunch of odds and 
ends. The worst ones are piled on the window ledge 
there. Any length page from four up to twelve inches; 
any width from three to nine; any intermediate size 
that fractions and catalogue makers can combine. As 
for filing them! Sweet job. No sir! I find it easier 
just to pile the ones I need from time to time in some 
convenient place when I can pick them up as I want 
them. The remainder, we may say, are more or less 
of a loss. 


"Why in the name of common sense do people that 
put out catalogues make these freak sizes? It would 
seem to me that it would be cheaper to select some regu- 
lar size, something like 9 in. by 12 in, or whatever these 
mechanical magazine sizes are. Then a man could file 
them. It is a confounded shame that a manufacturer 
or dealer puts a lot of honest effort into preparing a 
catalogue and the net result is that the recipient heaves 
it into the waste basket. You don't use freak sizes of 
letterheads; mailing cards are all regular sizes, too. 

“Why you people should set about to make something 
which will be distasteful to the man to whom it is sent, 
when it is your intention that he will keep it for refer- 
ence purposes, is beyond my comprehension. Of course, 
Bill, I am only a railroad shop man, not a printer, nor 
an advertiser. On the other hand I am the man that 
the printers and advertisers are attempting to reach. Let 
me say to you that they are falling a long way short of 
their job. Suppose, now, that my clerk sent out some 
letters on 3-in. by 12-in. sheets, and some more on 10- 
in. by 4-in. sheets and used all the colors of the rain- 
bow for writing paper. You would enjoy handling such 
correspondence, wouldn't you? Yes, you would not. 

“So far I have only mentioned the outside of the cata- 
logues and pamphlets that reach my desk. Once inside 
the covers, the real work begins. Let us, for example, 
look for a machinist's vise. Here is Coggs & Spindles 
general machinery catalogue. Inside the cover—what? 
Do we see a date? . Sometimes, yes. In this case, no. 
Wouldn't it be well to put in something like ‘Catalogue 
43’ or ‘pamphlet D-6’, or ‘1928 edition’; or some identi- 
fication mark so that, when I write concerning some 
item mentioned in this particular book, I may refer 
definitely to the issue from which I secure my 
information? That would be a lot more agreeable to 
fellows like me than to have the manufacturer or the 
dealer write back and tell us that our reference to Fig. 
329 Page 61 is wrong; that possibly we have an out- 
of-date catalogue and what we want ‘will be found on 
page 27, part list MJ of our latest catalogue, copy of 
which will be mailed you under separate cover’. АП 
of this polite explanation just when I want some par- 
ticular ‘gadget’ from this concern, and want it darn 
quick. 

“Then that family tree in the front section of the cat- 
alogue isn’t exactly necessary. 'Coggs & Spindles Com- 
pany—Established 1871’, will show those interested that 
Coggs & Spindles is not a ‘fly-by-night’ concern. They 
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put their birth date on their letterheads which is proper 
as I see it. If they believe the same information on 
the front page of the catalogue is likewise appropriate 
from the reader’s viewpoint, it is sufficient. 

“The location of the index in a catalogue is another 
important thing. It occurs to me that, a mighty good 
way to use up the first few pages, 1s to place the in- 
dex in the front section.” | 

“Well, to get back to drill presses,” suggested Bill, 
who evidently was not entirely enjoying the lining out 
that Highball was handling the catalogue producers, 
“you said something about having an old drill press. 
Let’s talk about it.” 

“Oh, the one I have is just plain drill press. It is 
still serviceable, though a little worn and does not have 
the latest improvements. You can see it outside that 
door.” 


“Yes, I see it”, said Bill. “A little out of date. 
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Highball’s catalogue file 


Mmmmm, hand feed; spindle appears to be bent; some 
rack teeth missing; frame patched; three-step cones; 
no back gears; table somewhat damaged; otherwise, 
pretty fair machine. By the way, Highball, did it ever 
occur to you to try replacing worn and broken parts of 
machine tools?” 

“Oh, yes, certainly. That is another job where the 
cross-word puzzle fiend gets in his fine work. I cheer- 
fully admit that I don’t expect a manufacturer to 
maintain drawings, jigs, fixtures, and patterns for 
equipment built from 30 to 50 years back, but your 
equipment need not be that old in order to give you all 
kinds of trouble in securing replacements. / 

"Only a short time ago it required something like 
sixty days time plus several letters, together with a 
goodly amount of effort on our part, to secure a rather 
simple casting for a piece of shop equipment built con- 
siderably less than 20 years ago. We find that we need 
this particular item. We examine the machine carefully 
and find no serial number. Nothing unusual about that, 
as this was not a machine tool, but just one of the small 
pieces of auxiliary shop equipment. We do the next 
best by stating the capacity of the appliance and copy- 
ing all casting numbers and other marks of identification 
to be found on the piece which we require. 

"In due time along comes a replacement which does 
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not fit at all. We write back to Mr. Shafer, our pur- 
chasing agent, and he in turn relays the information to 
the manufacturer that the piece we have received does 
not engage properly in the companion piece. Some 
genius in the manufacturer’s organization overlooks the 
fact that we state in our letter that the piece which we 
have received does not -bear the same numbers as the 
piece which we require. Instead he hastens to assure us 
that the companion piece is worn out and that if we 
order a replacement for the companion part, he is cer- 
tain we will have no further trouble. 

“We write back, again telling the manufacturer that 
we have not received the piece which we ordered. He 
sends us a part list from which we learn that the piece 
which we require, formerly 3-RJ-41, is now know as 4- 
K-237. We write again and inform him that the iden- 
tification marks on the piece which we have on hand 
do not tally with the original, quoting in full the word- 
ing of our first letter, and in due course of time receive 
not the 4-K-237, but our old friend 3-RJ-41. A few 
experiences of this kind will teach a man to avoid the 
snares and pitfalls of the part catalogue by the alterna- 
tive of making the required piece himself. 

“Of course, as long as the machine will limp along, 
the current demands upon its production must be sat- 
isfied. Finally the broken rack or sprung spindle be- 
came an old story. Having been that way quite a long 
time, we finally decide they will last as long as the re- 
mainder of the machine. The part catalogues or repait 
lists certainly have caused shop men a needless amount 
of trouble.” 


The catalogue should answer questions 


“I said a while ago that the catalogue or advertising 
pamphlet, if you please, should be a good fellow and 
answer my questions promptly and concisely. Did you 
ever consider, Bill, that even the arrangement of the 
pages of a catalogue might mean serious trouble to the 
user? Of course you didn’t. Allow me to cite a case. 
We will call the tool in this case a ‘high speed egg peeler’ 
simply because it wasn’t that, but it was a portable tool 
designed for use in a railroad shop. In addition to 
manufacturing tools for railroad shop use, our worthy 
friend builds some equipment for marine service; in ad- 
dition to this he builds another line for stationary serv- 
ice. The general outline and shape of these tools is 
much alike in all cases, but on account of the different 
service required, parts of the machines for marine work, 
although the machine may be nominally the same size as 
for locomotive work, will not interchange with machines 
designed for locomotive work. 

“Our shop foreman, who is usually a very careful 
man in ordering parts, runs through the catalogue until 
he comes to an illustration appearing on the right-hand 
page as you look at the catalogue, which shows a loco- 
motive egg peeler. Facing this, but on the left hand 
page, is a nicely arranged repair part list. To compli- 
cate matters each machine has a pet name. The loco- 
motive type machine is known as the ‘Whirlwind’. The 
marine type is called the ‘Windstorm’ or some other 
equally mean'ng'ess designation. He knows that our 
machine is a 3V5-in. size. Оп the opposite page he sees 
repair parts for all the different size machines and 
promptly selects a choice lot of 31%-in. replacements for 
the ‘Whirlwind’ machine. The parts are received in due 
time, but do not fit properly. The foreman, being of 
tolerant mind and realizing that all humans are subject 
to error, makes slight alterations in the parts received 
and applies them to the ‘Whirlwind’ machine. It is 
only after a storm is raised over the inferior work done 
by the ‘Whirlwind’ machine that we get down to an 
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honest-to-goodness investigation. The business of dig- 
ging up requisitions brings to light the fact that the 
foreman should have turned over a single page where 
he would have found replacements for tue ‘Whirlwind’ 
machine, marked on the reverse side of the leaf show- 
ing the assembled machine. The parts he ordered were 
for the ‘Windstorm’, of course. 

"If I were compiling a catalogue, I would place my- 
self in the other fellow’s shoes. I would keep in mind 
at all times that he was a busy man; that the catalogue 
was prepared to expedite the selection of new machines 
or replacements for existing machines, and not as a 
super-testing device to gage the cubic contents of a shop 
foreman’s intelligence, 

“Possibly, Bill, you think the foreman in question is 
below the average in intelligence. You have a right 
to your own opinion, but in order that you may not be 
misled, I want to assure you that that particular fore- 
man has held down some mighty responsible positions. 
The fact of the matter is he is here chiefly because he 
likes to live in a small town and because the Carbon 
Valley shops appeal to him as a good place for a man 
to make a living.” 


Punishment for catalogue makers 


“Did you ever know a man who wrote an illegible 
hand and then complained because others couldn’t read 
his handwriting? You know the arrangement of the in- 
formation that we secure in circulars is a good deal on 
that order. Sometimes I think it would be a fine pas- 
time to put a few catalogue makers to digging informa- 
tion out of the other fellow’s catalogue, while they an- 
swered telephones, told Jack what size tap to use on that 
special cab fountain; gave another fellow, offhand, the 
condemning limit for tires on a certain class of power, 
and during the intervals listened to the complaint of 
someone who was waiting for the other fellow to allow 
him to proceed with his work. If these boys would all 
give us their stuff right the first time I would be very 
much surprised. 

“Tf I were building or selling supplies of any kind, 
and the supplies contained numerous parts, subject to 
renewal, I would first make an attempt to arrange my 
wares in the catalogue pages the same as I would if 
I were displaying them in a show window or on a 
counter in a store. Would you, for example, if you 
were selling clothes, hang the trousers in the window 
and leave the coat and vest in the stock room? A 
customer coming that way, would, of course, know that 
you had clothing to sell. He would also know that the 
goods were of a certain color, but he would not know 
from the looks of the trousers whether you are offering 
a two-piece or three-piece suit. The coat might be a 
two-button or three-button cut-away, or it might be a 
double-breasted effect. Now in the same manner I 
would consider an illustration for the egg peeler I 
mentioned. I would show an assembly of the egg 
peeler on a standard size sheet. If I made several 
styles of egg peelers, I would identify them by listing 
them as “A”, “В”, or “С”, the same as the pneumatic 
tool people identify their portable tools. The simpler 
the classification, the better. If I built the tools for 
stationary, marine, and for locomotive service. I would 
say that type “5” stood for stationary service. As you 
pass through the catalogue to the locomotive type, you 
would find type “Т,” for use on locomotives, the initial 
“M” the designation for marine work, which would be 
less burdensome than such fantastic names as "Tiger", 
“Victor”, “Dreadnaught” and other ill-fitting and mean- 
ingless appellations. If the device happened to be, for 
example, a tube expander, the svmbol J.-314 would not 
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be burdensome to a man’s mind in consulting the 
catalogue ог part list—“L” for locomotive; 3# for the 
diameter of the piece where the device is used. 

“Wouldn’t you think, Bill, that it would be well to 
put below the type “L” assembly, or if space would 
not permit, on the facing page to the right, the part 
list for the “L” type machines? What I am saying 
may sound odd to you, but it is a fact, nevertheless, that 
if I had two makes of egg peelers in use in this shop, 
other things being equal, when new machines were to 
be ordered they would come from the manufacturer 
who furnished replacements with the minimum amount 
of fuss and trouble. 

“Here is another thing about catalogues and pam- 
phlets which I dislike. Here is a certain appliance 
built in several types for varying service, and each 
type is identified by a name, such as "Panther" or 
“Wolf” or similar terms. Two or three pages are 
taken in each case describing the good qualities of each 
particular type of machine. Then a generous amount 
of space is consumed in giving views of a very ordinary 
machine shop or tool shop in which the parts are manu- 
factured. Nothing particularly attractive about the 
shop views and they are absolutely without interest to 
the user of the machine. Further along we find pages 
showing the choices offered us in the different attach- 
ments to the several types of tools which we may elect 
to purchase. There is nothing connecting the descrip- 
tion of the machine with the attachment information. 

“Now, in contrast to all this, just look at this Blank 
& Blank catalogue. A good husky but unpretentious 
cover; stamped on the back where it is plainly visible 
if it is in the file, appears ‘Blank & Blank—Milling Cut- 
ters—1928 Catalogue.’ Opening the catalogue we 
readily find a table of contents. We may easily refer 
to this and find with minimum effort anything this 
company makes in the way of a milling cutter. Do 
they waste space in showing views of the mill where the 
tool steel is rolled or do they illustrate the latest model 
tempering furnace? No, sir. Milling cutters from the 
table of contents clear through to the last illustration. 
Following that is a clearly arranged series of drawings 
together with considerable printed matter giving in- 
structions on how to mount milling cutters on the 
arbors; what feeds and speeds to use to secure the best 
results in milling operations and points on the general 
care and maintenance of milling machines. 

“I want you to know, Bill, that to my mind, there’s 
a catalogue that is a catalogue, and there isn’t a square 
inch of space given over to anything that would appear 
superfluous to the shop man. The fellow who compiled 
that book saw the subject from the user’s viewpoint and 
not from that of a body of experts who specialized in the 
manufacture of milling cutters. 

“The information given in the pages following the 
cutter descriptions would not be of any importance to 
builders of milling machines. They know all that, 


. but the average fellow in a repair shop appreciates that 


particular information and when a new catalogue from 
this concern reaches my desk, the old issue goes out to 
the shop. The boys prize them highly. Among that 
lot of books that you see on the shelf is an old catalogue 
that had а place of honor in my locker when I worked 
as a nut-splitter. А good-hearted foreman gave it to 
me one day and suggested that T might learn something 
from a study of the contents. He was right. I did.” 

“T am sorry, ‘Highball’, that Tom James hasn't been 
here this morning to hear your little sermon on adver- 
tising literature from the user's viewpoint. It has been 
mighty refreshing to me to absorb what you have re- 
lated, and I believe that you are pretty nearly right. 
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What you have said to me only verifies your statement 
that sometimes it is good for a man to be enabled to 
see himself as others see him, provided, of course, he 
is not too near sighted or too much of an egotist to be 
told something for his own benefit. 

“There is one important point that you have not 
touched directly upon, but you have unconsciously 
brought it out in your statements. It is this. You re- 
ferred to Blank & Blank cutters. I happen to know 
that company. They are a reputable concern. They 
have been in business for a long time, but they wouldn't 
try to get by on past performances. They are keeping 
step with the best manufacturers today. They have 
had years of experience in compiling catalogue informa- 
tion just the same as they have had in making milling 
cutters. I suppose you use their cutters, Highball?” 

“Certainly we use their cutters.” 

“Any particular reason aside from their printed mat- 
ter?” asked Bill. 

“Yes, of course. I have never found cutters that 
were better than theirs, and possibly there are mighty 
few that are as good.” 

“How about price?” 

“Well, the price is a different story. Mr. Shafer, our 
purchasing agent, has suggested to me from time to 
time that he could secure milling cutters at a more at- 
tractive figure than that submitted by Blank & Blank. 
T have tried the other cutters. Yes, more than once.” 

“How come then that you still use Blank & Blank 
cutters, when the price submitted by the other fellow 
was more attractive ?" 

“The prices were good—the cutters were not.” said 
Highball. “You can't slab down side-rod forgings or 
mill driving-box shoes and wedges with a fairy story 
about low-priced cutters. You must pay the price if 
you want dependable tools. In other words, reminds 
me of what my old boss used to say, ‘You get what you 
pay for; don’t expect too much for nothing’.” 

“It is just too bad that Mr. Shafer isn't with us this 
morning," said Bill. “I could tell you the same story 
about machine tools and all other shop equipment that 
you have related concerning Blank & Blank milling cut- 
ters. You might, for example, make two castings, 
using in one 40 or 50 per cent zinc and the remainder 
composed of scrap copper, a trace of tin and some floor 
sweepings. You might use in the other something like 
88 per cent copper and 12 per cent tin, or one might 
make a bell-metal alloy where your tin is nearly 25 per 
cent. All three castings might be the same size. Very 
little difference in weight, but what a whale of a differ- 
ence if you put the 40 per cent zinc job in a place that 
requires the 88-12. 

"However, if you feel for price and price alone, cer- 
tainly you would buy a fine bunch of zinc rated under 
the name of brass. The fellow who makes the 88-12 
mixture, like your Blank & Blank cutter concern, won't 
cut prices for the simple reason that he will not reduce 
the quality of his goods. Two makers might even buy 
their castings from the same concern. Yet, one is able 
to undersell the other on account of sharp practices in 
manufacturing operations. 

"I am now only advertising ‘Tree Nursery Products". 
But I intend to keep what you have said in my mind at 
the time I issue my new catalogues. Possibly some of 
the old concerns, and certainly a lot of the later ones, 
would benefit materially by your sermon on the art of 
arranging advertising pamphlets. To be sure a good 
honest old trade name will pick up a lot of friends and 
overcome a multitude of sins. A reputation for integ- 
rity earned by years of honest and serious methods 
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should not be impaired by inferior advertising matter.” 

“Well, Highball, I've got to be running along. Ill 
go over and see Mr. Shafer about selling me those rails, 
although if he has as much trouble finding out from 
his records whether or not he has any as you seem to 
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have had in finding information in a catalogue it'll pro- 
bably be all summer before I get the dam built. In that 
case I'll come down often and battle with you on sev- 
eral other points that you probably have in mind. Sure 
enjoyed the argument—and ГЇЇ see you later.” 


Spring plant of the Baltimore & Ohio 
at Mt. Clare shops’ 


Design of plant and equipment with successful methods of 
manufacturing elliptic springs 


springs coming in for repairs to study the failures 

with a view to determining whether any particular 
design was contributing largely to the failures. The 
conclusion was that the design in the main was not the 
cause. 

Being satisfied that it was not a question of design, 
we then investigated the manufacturing process. The 
system in use was to allow the leaf to cool after form- 
ing, then heat for quenching, quench in heavy oil, and 
heat for drawing the temper by a flushing-off oil. 

Tow pieces of steel 2 in. by 12 in. by % in. from 
Stock bars were cut from each of six bars and reduced 
at the center to 1 in. width, thus giving an area of 1 


IE the beginning, a tabulation was made of the 


PRE Lu report of a sub.committee of the Committee on Locomotive 
рп and Construction presented at the convention of the Mechanical 

ivision, A. R. A. at Atlantic City, June 20-27, 1928. The sub-com- 
mittee report was signed by G. H. Emerson, chief of motive power and 
equipment, В. & О. 


in. by % in. Six of these pieces were treated in ac- 
cordance with the method then in use for manufactur- 
ing springs. A test of these pieces was then made to 
determine the tensile strength, elongation, reduction of 
area and Brinell hardness; the other six pieces were 
heated to 1,500 deg. F., quenched in Houghton’s No. 2 
soluble quenching oil, and four of these six pieces were 
then drawn in Houghton’s Draw Temp to 820 deg. F. 
They showed practically the same Brinell hardness as 
the six pieces heat treated by the old method. These 
latter four pieces were pulled and showed a much 
higher tensile strength and a greater ductility—a funda- 
mental necessity to get full value of the steel plates. 

The next step was to fill the quenching system with 
new oil The system consisted of a storage tank and 
four small quenching tanks holding 250 gallons each. 
There was also constructed a new Draw Temp heating 
furnace, underfired and using high pressure air and 


View of the spring plate forming machine 
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brick deflection, the old furnaces being continued for 
use in quenching and forming the springs. 

. Test pieces were taken, given the proper camber and 
then tested for deflection and set. By checking various 
temperatures it was found that 810 deg. F. draw back 
permitted the leaf to be deflected to an extent equivalent 
to a reverse camber without taking a set. 

A further check being made of broken springs, it was 
found that the grain structure showed a considerable 
variation, thereby explaining one of the causes of a 
failure of the plates. From the two micro photographs, 
the difference in grain structure when steel is quenched 
at 1,500 deg. or 1,700 deg. miay be noted, thus illustrat- 
ing the importance of quenching quickly from the fur- 
nace. Brinell hardness tests on hardened plates indi- 
cated surface decarburation due to flame contact. Poor 
oil and air admixture resulted in excess scale, which 


Oil quenching tanks are located close to the furnaces 


scale accumulated in the Draw Temp pot preventing 
dissipation of the heat and burning through the bottom 
of the pot which was made of plate steel. A new Draw 
Temp furnace was then constructed using a cast iron 
pot. By special care in protecting against flame contact 
and by cleaning the pot regularly of the scale, burning 
of the pot was prevented. High pressure oil and low 
pressure air were used in operating this tank. 

It had been the practice to heat treat replacement 
leaves only, which naturally resulted in the final spring 
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assembly being made up of plates of varying physical 
strengths and consequently resulting in failure as soon 
as the weakest plate was strained. 

In order to treat all the plates in the springs as they 
came in for repairs, the plant was redesigned with a 
view to giving sufficient time for the plates in the fur- 
nace to be thoroughly and properly heated. The fur- 
naces for heating, for forming and for quenching were 


Pyrometer used with Brown automatic furnace control 


constructed for firing under the arch and vents were 
provided through the sides from the hearth. This in- 
creased capacity made it necessary to increase the 
quenching system so that the oil could be kept at ap- 
proximately 150 deg. F. in order to quickly quench the 
maximum tonnage per gallon of oil. Tests were then 
made of the springs in which every leaf was heat 
treated in the same manner; various temperatures being 
used for heating, for quenching as well as drawing 
temperatures. 

Springs with 15 plates, 36 in. by 5 in. by 14 in. were 
tested. The springs were heated in the quenching fur- 
nace in pairs with their corresponding test piece to the 
desired temperature, then quenched in a circulating bath 
of Houghton's No. 2 Soluble Quenching Oil. Brinell 


After banding, springs are immersed in oil and drained to secure lubrication and prevent corrosion 
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readings were then taken from each of the hardened 
test specimens. After quenching, springs were drawn 
in a salt bath with a test specimen representing each 
heat. Specimens then banded, stamped, dipped in lu- 
bricating oil and pumped down once under the tester to 
take up any space between the leaves. 

The springs were first checked to blue print specifica- 


Machine used for testing springs 


tions, after which the height of each ‘was determined 
under a 50,000-Ib. static load. Each spring was then 
compressed in a bulldozer 1,000 times with the stroke 
adjusted to produce a height equivalent to that obtained 
under the 50,000-Ib. static load. This load applied at 
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the rate of 500 loadings per hour by the bulldozer, was 
arbitrarily chosen and is double the normal working 
load of this type spring. 

At the completion of 1,000 loadings on the bulldozer, 
the springs were again checked under the static ma- 
chine and the new height under a 50,000 Ib. load de- 
termined. All the springs were again returned to the 
bulldozer and 1,000 load applications made at this new 
height. 

Upon the completion of this second series of 1,000 


The furnace used for the salt bath 


load applications, the static load was increased to 60,000 
Ib. and the corresponding height used for service test 
on the bulldozer. A record nevertheless was taken of 
the height of each spring under the 50,000-Ib. load. 
The failure of any plate, except the short plate, was 
recorded as a failure of the spring. The number of 
applications and locations of the break were noted. 
'The test was continued in this manner until 10,000 
applications were reached when the tests were discon- 


Forming furnace of Baltimore & Ohio spring plant at Mt. Clare shops 
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tinued and the spring standing this test selected. The 
same jigs, clips and pins were used throughout the 
test. All errors due to wear were thus cumulative and 
applicable to each spring. 

A load of 40,000 lb. was applied to each spring and 
released each time before running them down on the 
static machine. 

Automatic regulation was installed in the forming 
and quenching furnaces for the purposes of insuring 
perfect control of temperature and time element. Brown 
automatic control is a device through which the proper 
proportions of oil and air are thermostatically regulated 
in being fed to the furnace, thus keeping the furnace at 
a pre-determined temperature. The plates when placed 
in the furnaces are arranged in an open position on 
racks spaced 2 in. apart to insure uniform heating. 

Automatic control is applied to the tempering fur- 
nace and the plates after hardening are placed in plate 
trays with perforated bottoms arranged in rows 2 in. 
apart for uniform spacing, to insure complete and im- 
mediate contact with the solution. A siren is used to 
attract the attention of the operator when leaves have 
been in Draw Temp a sufficient length of time at the, 
proper temperature. i 

The quenching tanks are located close to the furnace 
doors and the plates are handled with special tongs 
speedily into the quenching bath to prevent a drop in 
temperature, a most important detail. The springs re- 
main in the bath until about 300 deg. F. temperature. 
When they are removed after tempering in the Draw 
Temp they are dipped in a water tank which cleans the , 
plates. 

After being removed from the bath and allowed to 
cool they are banded, placed in a bath of oil to thor- 
oughly lubricate the plates and protect against rusting,’ 
after which they are tested and if failures occur, springs ; 
are again returned to have the bands removed and тей 
procedure repeated. 

One of the later steps in the process of the bd 1 
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deg. F. in order to eliminate this difficulty completely. 

2nd—The temperature for quenching in order that 
the steel may be quenched at the temperature which 
would produce the finest grain and the maximum ten- 
sile strength, eliminating soft spots and a partially pearl- 
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Siren signal used with draw temp bath 


itic condition. To do this it is necessary that the quench- 
ing medium be one which will produce this maximum 
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Layout of the Mt. Clare spring plant—The operation begins at the stripper at the left 


ment of this plant was the installation of a furnace for 
heating the spring bands before stripping, it having been 
discovered that in cold stripping the nibs on the spring 
plates were damaged and resulted in failures. Stripping 
of heated bands prevents this damage. 

In conclusion it was found necessary to develop 
maximum physical possibilities of the steel used. This 
includes : 

lst—The temperature for forming so as to prevent 
excessive grain growth, and subsequent cooling to 300 


hardness at various temperatures continuously, regard- 
less of its age. In other words the oil must not break 
down at any time in 10 years of operation. 

3rd—Having obtained this initial hardness, the de- 
gree of ductility can be controlled by the temperature 
of the drawing bath. Had the initial hardness not ex- 
isted, it would have been impossible to produce а uni- 
form ductility. 

4th—The springs must be free of surface defects as 
cracks develop therefrom. They must be free from 


= e 
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scale formed by surface oxidation. This scale cuts 
down the thickness and materially reduces the life of 
the spring. 

5th—The draw-back temperature must be positively 
controlled within an extremely close range, and the 


Photomicrograph of steel treated at 1,500 deg. F. and 
showing desirable grain structure 


drop in temperature from the furnace to the quenching 


tanks must be kept within 50 deg. F. 
6th—It is important to burn the oil with a large vol- 


Photomicrograph of steel treated at 1,700 deg. F. 
and showing coarse structure due to too high 
temperature 


ume of air at low pressure in operating all furnaces 
—forming, quenching and drawing. M 
As a result of the above research the following in- 
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structions concerning the manufacture of elliptic and 
semi-elliptic springs were installed: 

1—Spring leaves are to be heated in a pyrometer 
controlled fitter furnace at 1,750 deg. F., which tem- 
perature should not be exceeded. 

2—Heated leaves are to be formed to contour on a 
forming machine, then placed on a truck and allowed 
to cool until black. 

3— Place the entire spring in a pyrometer controlled 
tempering furnace and heat uniformly to 1,500 deg. F., 
holding this temperature for 30 minutes. It is import- 
ant that spring leaves do not touch one another—leave 
a space of about 2 in. between each leaf, when standing 
in the furnace on edge. (See drawings.) 

4— Remove the spring leaves from the tempering fur- 
nace as rapidly as possible and submerge instantly in 
the circulating oil bath, allowing them to remain therein 
until cool enough to prevent flashing of oil when the 
leaves are held on the surface of the bath; the oil in 


The Brown automatic furnace control 


the bath should not exceed 180 deg. F. (See drawing 
of oil tank.) 

5—Spring leaves of the entire spring when removed 
from the oil bath should be placed in a perforated pan 
having separators to prevent touching one another; the 
pan and springs to be immersed in a salt bath, pyrom- 
eter controlled to 810 deg. F., remaining therein 20 
minutes for temper drawback ; remove springs from the 
salt bath and plunge momentarily in a water vat to re- 
move chemicals ; remove and allow to cool in air. (See 
drawing of salt bath.) 

6—Material, at all steps of the operations while hot, 
should not be exposed to rain, snow or cold draughts. 
Pyrometers should be checked at frequent intervals to 
insure steel being heated to proper temperatures at all 
times. 

7—Aíter springs are cooled, place them in a banding 
machine and band; then remove and immerse in oil for 
lubrication and prevention of corrosion. 
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Freight car maintenance 


Worcester, Mass. 
To THE EDITOR: Е 

All safety straps for securing brake rigging on freight 
cars should be suspended from the top of the spring 
planks and not from below. The peril of loose nuts 
or nuts missing is too great, allowing the safety strap to 
drop down en route, causing serious trouble on the road. 

I also agree with the writer of the article entitled 
“What can be done about draft gears," which appeared 
on page 289 in the May issue of the Railway Mechan- 
ical Engineer, that draft gears should be dropped for 
proper inspection. The most trouble that I find with 
draft gears is short followers on the rivet type of yoke. 
The crosskey yoke is more secure because the key pre- 
vents the coupler from pulling out. 

Is there any definite ruling as to how far sill steps 
shall be from the ends on tanks cars requiring four 
handholds on the side of the running boards? The 
rule states that the outer edge of the handhold shall 
not be more than 12 in. from the end of the car. How 
about the sill steps? W. BURNHAM 


Interpretation 25 of Rule 17 


New Haven, Corn. 
To THE EDITOR: 


J. B. Searles’ question in the February, 1928, issue of 
the Railway Mechanical Engineer on Type D couplers 
having a 6-in. by 8-in. shank with a non-standard butt, 
is a fair one and is deserving of a ruling by the Arbitra- 
tion Committee. This same question has been asked 
many times before and with many different answers. 

The most logical way to make repairs in this case 
would be to apply an A.R.A. standard 6-in. by 8-in. shank 
Type D coupler or 5-in. by 7-in. shank with 9Y$-in. butt. 
If the former method is used, it would be necessary to 
make extensive alterations to the car before making such 
a substitution. Would you burn holes in the draft arms 
or sills to apply the cross-key? If you did, you cer- 
tainly would be impairing the strength of the car. You 
could not apply a yoke with a vertical key attachment 
because the A.R.A. standard 6-in. by 8-in. shank coupler 
has no slot for the key. If the car were equipped with 
draft arms, you might remove them and apply draft 
arms with keyways and apply a cast steel yoke. 

However, in either case you would be impairing the 
original construction of the car. Interpretation 25 to 
Rule 17 has been cited by many men as their authority 
to make the above-mentioned substitution without con- 
sidering it as wrong repairs. А board ruling on the 
above-mentioned interpretation would be that you can- 
not make a radical change to any draft rigging without 
impairing the strength of the car. Regardless of what 
substitution you choose to make, if a car comes into 
your shop with a defective Type D coupler with 6-in. by 
8-in. shank and 9%-in. butt with a riveted yoke, you are 
not going to change the entire draft rigging on that end 
of the car, whether or not the car is loaded. 


Rule 17, Section C, has no bearing on this question at 
all as this paragraph does not make any provision for 
the non-A.R.A. Type D coupler. The entire question is 
settled by Section A of Rule 17. 

All type D couplers are made to the same specifica- 
tions, therefore, there is no question as to the difference 
of material. The difference in the weight of the Type 
D 6-in. by 8-in. shank, 9%-in. butt, and the A.R.A. 
standard shank, 9%-in. butt, is approximately 25 Ib. 
This would not impair the strength of the car. 

The tensile strength for both couplers is the same. 
The present A.R.A. standard 5-in. by 7-in. shank, 914- 
in. butt coupler, is the heaviest standard coupler made. 
The lateral or vertical motion is not decreased and no 
part of the original construction of the car need be 
changed except the coupler. 

In all probability, Mr. Searles would say that you 
must apply an A.R.A. standard 5-in. by 7-in. shank, 
9%-їп. butt coupler, unless you wish to make wrong re- 
pairs. I assume that the coupler that Mr. Searles re- 
fers to is the Type D, 6-in. by 8-in. shank, 9%-in. butt, 
and not the 91-in. butt. Tames MCDONNELL 


An antique tool still survives 


CHICAGO, 
То THE EDITOR: 


The picture at the bottom of page 272 in the May 
issue of the Railway Mechanical Engineer brings back 
to me many pleasant memories of the bygone days of 
my apprenticeship, at which time a device of this de- 
scription might have been of considerable interest. 

Is it possible that such means for sharpening tools 
are still existent in railway shops today or is this stone 
being used for another purpose? Regarding the solder- 
ing of the pet cock, is there not great danger of it being 
broken off while carrying the pail around the shop when 
having it filled? Does it not appear to be set up un- 
necessarily high? Is it not quite some lift to stand 
on the exposed part of the frame and place the pail in 
this “simple yet effective arrangement”? I presume 
the youngest cub-machinist keeps the pail filled. 

Taking another look at this “simple yet effective ar- 
rangement”, is there any arrangement for spreading the 
waier over the full width of the stone, or does it only 
drip from the single opening of the smali pet cock? In 
my time, several workmen used to grind at the same 
time. As I recall it, fifty years ago we had a tee made 
of %-іп. pipe containing several %-in. holes so that the 
water reached the full width of the stone. This was 
also adjustable to the varying height or diameter of 
the stone, which, when first installed, was 60 in. in 
diameter and removed when it wore down to 24 in. I 
notice that the old loose wooden grinding rest is still in 
use. Ву the way, I recall that the ¥-in. holes in the 
pipe were drilled with Hat-forged drills, no twist drills 
being available at that period. The safety movement 
does not appear to be functioning in the picture; see the 
unprotected belt and pulleys. "AN OBSERVER" 
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Monarch heavy duty lathe 


Ohio, has recently placed on the market an im- 

proved design of its 30-in. helical gear, heavy duty 
engine lathe, in which all headstock bearings, including 
the spindle and all quick-change gear box bearings, are 
Timken tapered roller bearings. The swing of this 
lathe over the bed is 31% in. and the swing over the 
carriage is 22 in. The all-geared headstock contains 14 
helical gears of high carbon alloy steel, heat treated and 
hardened. With these 14 gears there are 16 spindle 
speeds available. speed changes being made by double- 
jaw clutches sliding on splined shafts actuated by means 
of four levers located on the front of the headstock. 
The speed change arrangement is so designed as to 


T$ Monarch Machine Tool Company, Sidney, 


eliminate the possibility of engaging conflicting gear 
ratios. These spindle and headstock shafts are mounted 
in Timken tapered roller bearings which tend to make 
possible maximum precision in production and to mini- 
mize the tendency to leave tool marks on the work. 
The headstock oiling system is of the splash type. A 
special design multiple disc driving clutch with a brake 
is so arranged as to be operated both from the head- 
stock and from the apron. The apron is a complete box 
section with the apron gears running in an oil bath. 
The rack pinion is mounted on anti-friction bearings and 
special patented apron friction feed levers are provided. 
The motor is mounted on top of the headstock and a si- 
lent chain drive is used as standard equipment, with a 


The Monarch 30-in. Model N heavy duty lathe—Sixteen spindle speeds—Spindle and shafts mounted in 
Timken roller bearings 
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Tex-rope or gear drive optional. The motor size recom- 
mended for ordinary service is 10 to 15 hp. The quick- 
change gear box permits the cutting of a full range of 
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threads from 34 to 46 threads per inch. The spindle 
speed range with the driving pulley running at 500 
r.p.m. is from 6 to 303 r.p.m. 


A gasoline industrial tractor with a 10-ft. boom 


ing 10-ft. boom, has recently been placed on the 
market by Frederic Н. Poor, Inc., 50 Church 
street, New York. The unit moves from place to place 
under its own motive power, and the power for lifting 
and swinging the loads is derived through the power 
take-off from the same source; i. e., the tractor engine. 

In designing the Loadmaster swing crane thorough 
consideration has been given to providing stability and 
sturdiness in a movable unit. То this end, specially 
weighted wheels are employed at both the rear and 
front to counterbalance the loads in suspension from 
the boom; and broad tires on these wheels sustain the 
loads without undue tire loading. 

The frame, upon which the mast is located, consists 
of a fabricated plate and channel structure secured at 
the rear to the axle-housing of the tractor and sus- 
pended at the front in such a way as to compensate for 
irregularities in the floor or road-bed over which the 
machine travels. 

The hoisting drum is directly connected to a self- 
locking worm gear and is operated from the power 
take-off through a clutch and bevel pinions by a control 
lever within easy reach of the driver. When the drum 
is not in motion, the self-locking worm gear holds the 
load in suspension on the boom without the use of a 
friction brake. 

The swinging boom is constructed of two steel chan- 
nels firmly braced together and equipped with the 
necessary sheaves and hook weight. The bull wheel, by 
which the boom is swung about the mast, is power 
driven by a chain and sprocket and is equipped with 
an expanding brake of such design that the boom may 
be controlled in its swing, or, when not under power, 
be set in any fixed position. The full swing-arc of the 
boom under load is approximately 240 deg.; i.e., 120 
deg. either side of the forward position. 

Adjustable telescoping outriggers, allowing heavier 
loads to be swung over the sides, can be furnished upon 
request. These outriggers may be folded alongside 
the machine when not in use. 

The engine is started by cranking by hand. The ma- 
chine is then driven under its own power to wherever 
work is to be performed, the driving gear-shift lever is 
put into neutral and the engine left running. ‘The 
clutch is then pushed out by the foot of the operator 
and the power take off shift lever engaged; the clutch 
then is released. 

This applies the tractor’s power through a roller 
chain to the main -jack shaft. On this shaft is mount- 
ed a double-disc multi-plate clutch surrounded by 
a nest of three bevel gears, the middle gear being 
permanently attached to the worm of a worm gear unit. 
The worm wheel or gear is mounted on a shaft on 
which is also mounted the hoisting drum. To raise or 
lower the load, the clutch lever is thrown in the de- 
sired direction; to stop the motion of the drum the 
clutch is put into neutral. 

The worm-gear unit is of the self-locking type. 
Therefore, no ordinary friction brake is necessary, and 


N N industrial tractor on which is mounted a swing- 


positive braking, eliminating the human equasion, is thus 
assured. 

The boom swing mechanism consists of roller chains 
and sprockets to reduce the speed of the jack shaft to a 
suitable speed for the swing shaft. On this shaft is a 
nest of three bevel gears inside of which is a positive 


The Loadmaster swing-crane tractor is equipped with a 10-ft. 
boom that swings through an arc of 240 deg. 


pin-type clutch. The middle gears are attached to a ver- 
tical shaft on which is mounted a sprocket driving a 
roller chain which surrounds the bull-wheel. 

By throwing the swinger clutch in the desired direc- 
tion, the boom is caused to swing to the right or left. An 
internal expanding brake is provided so that the boom 
may be locked at any position in its swing and the swing 
stopped when necessary. It is operated by a lever to 
which is attached a cam which is adjustable for wear. 

The boom is supported by a holding line made of flex- 
ible wire rope. The rope is passed around a sheave at 
the end of the boom and made fast to the mast; the 
other end is made fast to a cast-steel drum which is 
mounted on a shaft. This drum is held in any desired 
position by a pawl and ratchet. Р 

To raise the boom to a new position, the load hook is 
brought into contact with the end of the boom by hoist- 
ing the load line and continuing to raise as much as de- 
sired. The holding drum is operated by a coil spring 
which causes it to wind up the holding line. When the 
hoisting line is released, the pawl holds the drum. 

To lower the boom, the hook is again contacted with 
the boom sufficient to relieve the strain of the boom from 
the holding line and the pawl is disengaged and held so 
while the hoisting line is lowered. The boom then 
lowers as fast as the hoisting line is run out and when 
at the desired position, the pawl is allowed to engage 
and the boom comes to rest. 
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With the full 10-ft. side swing and without outriggers, 
the crane has a lifting capacity of 1,000 1Ь., and with 
full forward swing, 2,400 lb. Raised to an 8-ft. out- 
reach, the capacity is 1,250 Ib. over the side and 2,400 
Ib. forward. Fully raised, with an outreach of 5 ft. 0 
iun., the capacity is 1,800 lb., over the side and 3,000 Ib. 
forward. 


A blue fresnel for the car 


repairman’s lantern 


Е many years, a lantern with a blue globe hung 
on the end of a train, has been the only night pro- 
tection the repair men have had when working under 
cars. Blue is a poor carrying color and many of the 
globes in service cannot be seen 400 ft. on a clear night. 
To improve this condition, the Kopp Glass, Inc., Swiss- 


The Kopp blue fresnel can be seen from a distance 
of 1,500 to 1,800 ft. 


vale, Pa., has designed a blue fresnel to take the place of 
a globe in the kerosene lantern which, instead of showing 
a flame ¥% in. to 34 in. in height, magnifies it to about 
З іп. Instead of a visibility limited to 400 ft. as with 
some of the darker globes, this fresnel displays a good 
color indication from 1,500 to 1,800 ft. 


Brake cylinder protector 


Ta Westinghouse Air Brake Company, Wilmer- 
ding, Pa., has recently placed on the market a 
brake cylinder protector which, as its name indicates, 
is designed to prevent dirt and water, which may enter 


The brake cylinder protector prevents dirt and water from 
reaching the cylinder walls and packing 
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at the non-pressure side of the piston, from reaching the 
cylinder walls and packing, thus increasing the life of 
packing cups and reducing leakage. 

The protector consists of a conical-shaped impreg- 
nated canvas structure, so devised that at one end it is 
clamped between the cylinder body and the non-pressure 
head where it functions as a gasket, while at the other 
end it is held in position against the piston by the release 
spring. Any dirt or water entering the cylinder is 
trapped by the protector. The water is discharged 
through a drain opening provided in the non-pressure 
head. The protector is flexible and collapses as the 
brake is applied. 


Irvine Continuous FLoor ArMortnc.—The Irving Iron 
Works Company, Long Island City, N. Y., presents in Bulletin 
K a well-illustrated description of Irving continuous floor ar- 
moring designed to withstand the heavy traffic encountered in 
industrial plants. The sizes and types of armoring for var- 
ious classes of service are given, also instructions for its prop- 
er installation. 


Р1РЕ THREADING EQUiPMENT.—The Oster 4-in. Power Boy 
(No. 414) and the Oster 4-in. cutter, two new products of the 
Oster Manufacturing Company, Cleveland, Ohio, are among 
the complete line of pipe threading equipment illustrated and 
described in the company's new catalogue, No. 36. The new 
4-in. Power Boy will thread pipe from 14 in. to 4 in. and up to 
12 in. by using an extension drive shaft. The new 4-in. cutter 
was designed particularly for use with the No. 414 Power Boy 
and cuts pipe cleanly and without the usual ragged burr. 


PurNAM SERVICE.—A comprehensive picture of the scope and 
magnitude of Putnam service as it is rendered in industrial and 
railroad fields through heavy duty machines and production 
tools, is given in the 32-page book, entitled "To Help You See 
Us as We See Ourselves," dedicated, on its ninety-second an- 
niversary, to the founders of the Shaw-Crane-Putnam Machine 
Company, 100 East 42nd street, New York. The book is divid- 
ed into two sections, the first section depicting the Putnam 
Works at Fitchburg, Mass., the types of machines manufac- 
tured, and several of the departments wherein the machines are 
assembled, tested, etc. The second section similarly illus- 
trates the Shaw Crane Works at Muskegon, Mich. 
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Interior of a Delaware, Lackawanna & Western day coach 
equipped with rotating two-passenger seats 


News of theMonth 


THE LouisviLLE & NASHVILLE plans the construction at Mo- 
bile, Ala., of a 12-track yard with a turntable, 17-stall engine- 
house, coaling station, cinder pits and similar engine terminal 
facilities and a combination boiler, blacksmith and machine shop 
adjoining the enginehouse. The yard will be located within 
the northern limits of Mobile immediately south of Three Mile 
creek. 


Oil-burning engines on C. R. I. & P. 


Tue Cuicaco, Rock IstANp & Paciric plans to substitute 
oil-burning locomotives for coal-burning locomotives on more 
than 1,500 miles of lines in Kansas, Texas and Oklahoma, 
including the entire El Paso-Amarillo division, the conversion 
is to be completed by October 15 for both freight and passenger 
service. The conversion of this section of the road will give 
the Rock Island a total of 2,2700 miles of lines on which oil will 
be used instead of coal, or approximately one-third of the en- 
tire system. Oil is now used on locomotives on the lines in 
Arkansas and Louisiana and on the main line between Cald- 
well, Kan., and Dallas, Tex. 


Locomotives in need of repair decrease 


Locomotives in need of repair on the Class I railroads on 
June 1 totalled 8,421 or 14.1 per cent of the number on line, 
according to reports filed by the carriers with the Car Service 
Division. This was a decrease of 682 locomotives compared 
with the number in need of such repairs on May 15, at which 
time there were 9,103 or 15.2 per cent. 

Locomotives in need of classified repairs on June 1 totalled 
4,672 or 7.8 per cent, a decrease of 342 compared with May 15, 
while 3,749 or 6.3 per cent were in need of running repairs, a 
decrease of 340 compared with the number in need of such 
repairs оп May 15. Class I railroads on June 1 had 7,161 
serviceable locomotives in storage compared with 6,912 on May 
15. 


Third-class sleeping accommodations in England 


Tue LoNpoN, MintAND & Ѕсоттіѕн, the London & North 
Eastern and the Great Western propose to provide sleeping ac- 
commodations for third-class passengers experimentally, accord- 
ing to reports to the United States Department of Commerce. 
The railway companies at present are not prepared to say more 
than that designs and estimates have been prepared to adapt 
a number of third-class corridor cars and to put these in service 
shortly. 

The adaptation of cars to meet the demand for third-class 
sleepers will help to remove weight behind the engine. А first- 
class sleeping car is heavily weighted to make it run smoothly, 
the weight with a full car averaging over three tons per pas- 
senger. The ordinary weight per passenger is about 1,200 Ib. 
The adaptation of third-class compartments will, however, cut 
down the accommodation of those compartments by one-half, 
and if this necessitates the use of additional cars and an extra 
locomotive, or dividing some of the long haul trains into two 
sections, it is feared that it will result in a loss to the com- 
panies. 


Laboratory tests of railroad bearing bronzes 
inadequate 


No one of the selected laboratory tests, consisting of wear, 
tension, impact and pounding, can by itself, be expected to 
yield information which is adequate for general comparisons 
of the various railroad bearing bronzes now in use, a study 


just made by The Bureau of Standards, Department of Com- 
merce, reveals. According to H. J. French, who was in charge 
of the work, the bronzes fall into certain general classes, as 
regards their wearing and mechanical properties, and each 
group shows superiority for certain types of service. 

This work was undertaken by the bureau in an effort to 
secure data which would be necessary if any attempt was made 
to simplify these specifications and, also because it appeared 
highly desirable to study the properties of the various railroad 
bearing bronzes now in use. The study covered wear and 
mechanical properties at various temperatures. 

There are almost as many specifications for railroad bearing 
bronzes as there are railroads. As far as can be judged from 
laboratory tests, existing specifications can be simplified, Mr. 
French states. 


Meetings and Conventions 


Car Department Officers Association to meet 
in St. Louis 


Tue Raitway Car DEPARTMENT OFFICERS’ ASSOCIATION, which 
was formerly the Chief Interchange Car Inspectors’ and Car 
Foremen’s Association, is holding its annual convention this 
year at the Statler Hotel, St. Louis, Mo., September 11 to 13, 
inclusive. This is the first time for many years that this 
association has held its annual convention in any city other 
than Chicago. The program which is now being arranged 
includes addresses by Col. B. W. Dunn, chief inspector, Bureau 
of Explosives; Henry Miller, president, Terminal Railroad 
Association of St. Louis, and R. H. Aishton, president, Ameri- 
can Railway Association. 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and railroad 
clubs. 


Arr-Brake Association.—T. L. Burton, 165 Broadway, New York. 

AMERICAN. RarLwav Association Division V.—MECHANICAL.—V. К. 
Hawthorne, 431 South Dearborn St., Chicago. 

Division V.—EQuirMENT ParntinG Section.—V. R. Hawthorne, 
Chicago. Next meeting Windsor hotel, Montreal, September 11-13. 

Divisio. VI.—Purcuases anD Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN RaiLWav Toot FoREMEN's Assocration.—G. С. Macina, 11402 
Calumet avenue, Chicago. Annual convention Hotel Sherman, Chi- 
-cago, September 12-14. 

AMERICAN Society oF MECHANICAL ExciNEERSs.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St, 
New York. Р 

American Society ror STEEL Treatinc.—W. Н. Еіѕетап, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN Society rog Testing Matertars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 1 

Association ОР RAILWAY ELECTRICAL ExciNEERS.—]oseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting, October 23.26, Hotel Sherman, Chicago. 

Canaptan Rattway Crum.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in cach month, except June, July 
and August, at Windsor Hotel, Montreal, Que. , 

Car Foremen’s Association or Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. 

Car FonEMEN's Assoctation oF St Lovis.—-A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in eac 
month, E ie June, July and August, at Broadview Hotel, East St. 

„ouis, . 

Car FonEMEN's Стив or Los Ancries.—J. W. Krause, 514 East Eighth 
St, Los Angeles, Cal. Meeting second Friday of each month in tbe 
Pacific Electric Club building, Los Angeies, Cal. 

Centrat Rattway CLusm.—H. D. Vouzht, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 

> and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR Inspectors’ anv CAR FOREMEN'’'S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) Я 

Cincinnati Rattway Crus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second .uesday, February, May, September and 
Novembey. 
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Rarway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth an Superior Ave. 

RNATIONAL RarLROAD Master BLACKSMITHS' AssOCIATION.—W. J. 

Inte Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-22, 1928. 

INTERNATIONAL RarLway Боё. Assocration.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 

INTERNATIONAL RAILWAY GENERAL ForemeN’s AssociATION.— William Hall, 
1061 W. Wabash Ave. Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 18-21, 1928. 

Lourstana Carn DEPARTMENT Assoctation.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ AssoctaTioN.— Harry D. Vought, 26 Cortlandt St., 

New York. 

Encianp RarLROoAD Crus.—W. E. Cade, Jr. 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel, 

Boston. 

New York Rartrroap Сіов.—Н. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric Rartway Crvs.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of cach month in San Francisco 
and Oakland, Cal., alternately. 

Rartway Car DEPARTMENT OFFICERS’ Assocration.—A. S. Sternberg, Belt 
Railway, Clearing Station, Chicago. Convention September 11-13, 
Hotel Statler, St. Louis, Mo. 

Raitway CLUB or GrEENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. 

Rar wav Crus or PirrsBURGH.—]. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Lours Rarrway Crus.—B. W. Frauenthal, M. Р. О. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, Jaly and August. 

SovrHERN AND SouTHWESTERN RaiLwav CLuB.—A. T. Miller, Р. О. Вох 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual mecting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Ѕоотн меѕт Master Car BUILDERS’ AND Supervisors’ AssoCIATION.—E. Н. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Association.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. 

TRAVELING ENGINEERS’ AssociaTion.—W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chi- 

? cago, September 25 to 28 inclusive. 

Western Rattway Cius.—W. J. Dickinson, 189 West Madison St., Chi- 

cago. Regular meetings, third Monday in each month, except June, 
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Supply Trade Notes 


JAMES CLranv has been appointed general sales manager of 
Combustion Engineering Corporation, New York. 


W. J. Stanton, who has been associated with the Ohio 
Brass Company for the past eight years, has resigned to open 
a manufacturers’ agency at 120 Broadway, New York. 


CHanLEs C. Erv, president and treasurer of the Trimont 
Manufacturing Company, Providence, К. I., died on June 6. 


FREDERICK HUNTINGTON PARKE, general engineer of the 
Westinghouse Air Brake Company, Wilmerding, Pa., died sud- 
denly on June 16th. 


Tur CHICAGO SALES OFFICE of the Joseph Dixon Crucible 
Company is now located at 2003 Builders’ building, Wacker 
Drive and LaSalle street. 


CHaAnLES Н. Jackson has been appointed general sales engi- 
neer and Ernest Szekely, chief engineer of the Bayley Blower 
Company, Milwaukee, Wis. 


THE Zapon СомрАМҮ, manufacturing chemists, Stamford, 
Conn., owned by Richards & Co., Inc., has acquired The Dura- 
tex Corporation of Newark, N. J. 


К. J. McComs, western manager of the Q and C Company 
at Chicago, has resigned to become sales manager of the Wood- 
ings Forge & Tool Company, Verona, Pa. 


С. О. Ноімеѕ and W. T. Corbett have been appointed vice- 
presidents of the United States Steel Products Company, 
export subsidiary of the United States Steel Corporation. 


CHARLES A. Terry, vice-president of the Westinghouse Elec- 
tric & Manufacturing Co., has been elected to the directorship 
of that company left vacant by the death of General Guy E. 
Tripp. 


T. H. Scarre has been appointed district manager of the 
Detroit branch of the United States Electrical Tool Company, 
Cincinnati, Ohio, and R. N. Brayer has been added to the 
personnel at Detroit. 


GrEoRGE E. CorNWALL has been appointed supervisor of the 
railway sales division of the Heywood-Wakefield Company. 
Mr. Cornwall will have his headquarters at the executive of- 
fices of the company, Boston, Mass. 


WiLLIAM M. ро Pont, of Wilmington, Del. has been elect- 
ed chairman of the executive committee of the Miller Train 
Control Corporation, succeeding his father, the late William 
M. du Pont. 


THE NortHERN ENGINEERING Works, Detroit, Mich., has 
appointed the Interstate Supply Company, Commercial Trust 
building, Philadelphia, Pa., its district factory representative 
for that district. 


THE CunrIN-HowE CORPORATION, wood preserving engineers, 
New York City, announce the appointment of Kenneth M. 
Bailey as technical sales representative, with office at 515 N. O. 
Bank building, New Orleans, La. 


THE GuNITE CorporaTION, Rockford, Ill, has placed A. N. 
Willsie in charge of railway sales. Mr. Willsie for many 
years represented the Locomotive Stoker Company as western 
sales manager. 


THe FurroN Iron Works, St. Louis Mo, has bought the 
Foos Engine Company, Springfield, Ohio, makers of Diesel 
engines of from 60 to 300 hp., according to an announcement 
of Harry J. Steinbreder, president of the Fulton company. 
The Fulton company, which has been turning out the higher 
horsepower engines for some time, will now have a line of 
Diesel engines ranging from 60 to 2,000 hp. 
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Loro Dapziet of Wooler, chairman and managing director 
of the Pullman Car Company, Ltd. (England), and chair- 
man of the board of directors of the managing committee 


of the International Sleeping Car Company, died on April 
18, at his home in London, Eng. 


А. №. WiLLsrE, formerly western sales manager of the Loco- 
motive Stoker Company, has been placed in charge of railway 
sales of the Gunite Corporation, Rockford, Ill., recently organ- 
ized to handle the sales and distribution of Gunite, a graphitic 
steel. 


Tue Pyie-NationaL Company, Chicago, has opened the 
following offices: in the Little building, Boston, Mass., in 
charge of Carl S. Geis; in the Marine Bank Building, Houston, 
Tex. in charge of Alexander E, Johnson, and in the Oliver 
building, Pittsburgh, Pa., in charge of Thomas P. McGinnis. 


J. V. МоовЕ, formerly with the Simonds Saw & Steel 
Company, is now representing The Billings & Spencer Com- 
pany, Hartford, Conn. in the states of Pennsylvania, Dela- 
ware and New Jersey. Mr. Moore's headquarters are at Hunt- 
ingdon, Pa. 


L. C. BIHLER, traffic manager of the Carnegie Steel Company, 
Pittsburgh, Pa., has been appointed an assistant to president 
and general trafic manager; W. S. Guy, assistant traffic man- 
ager, has been appointed traffic manager; G. W. Seaman and C. 
W. Trust have been appointed assistant traffic managers. 


THE ROLLER-SMITH Company, New York, announces recent 
sales organization changes involving the appointment of John 
A. Coleman, Houston, Tex., to handle the Texas territory and 
the assignment of Н. T. Weeks, Denver, Colo., to a territory 
embracing Colorado, Utah, Wyoming and northern New 
Mexico. 


Tue STANDARD RAILWAY EQUIPMENT Company, the Union 
Metal. Products Company, and the Railway Metal Products 
Company, have moved their offices from the Railway Exchange 
building, Chicago, to the Shell building, St. Louis, Mo. A. 
G. Bancroft is southwestern sales manager, and E. G. Fre- 
dell, service engineer, at St. Louis, Mo. 


Epwarp E. Gorp, president of the Gold Car Heating & 
Lighting Company since its organization, has been elected 
chairman of the board; Frank W. Dearborn connected with 
the company, was elected president to succeed Mr. Gold, and 
Franklin Н. Smith of the sales department was elected assistant 
treasurer, all with headquarters at Brooklyn, N. Y. 


B. Kuckuck who was active in the introduction of the Reup- 
ing process of timber preservation in this country a number 
of years ago and who has more recently been chief engineer 
of a large wood preserving company in Europe, has been ap- 
pointed chief engineer of the Curtin-Howe Corporation, New 
York, promoters of a new wood preservative known as Zinc 
Meta Arsenite. 


Henry GambNER, formerly consulting engineer with the 
Steamotor Company of Chicago, has become associated with 
The Comtor Company, Waltham, Mass. as vice-president in 
charge of sales. He will be engaged in introducing the “Comtor 
System." Mr. Gardner is a graduate of the Massachusetts 
Institute of Technology and for a number of years held the 
position of special mechanical engineer on the Baltimore & 
Ohio. 


THE Оніо STEEL FounpAry Company, Lima, Ohio, has given 
a contract to the H. K. Ferguson Company, Cleveland, for a 
foundry unit to cost with equipment, $75,000. Additional 
equipment for the manufacture of locomotive castings and 
other heavy steel products will be provided in the new build- 
ing, which will be 53-ft. wide, 253-ft. long and 35-ft. high. A 
10-ton bridge crane and a jib crane of the same size will be 
installed. 


Нос̧н К. CuristrE has been appointed a special salesman 
in the railroad department of the Whiting Corporation, Har- 
vey, Ill. He entered the employ of the Pere Marquette as a 
machinist in the Saginaw shops and later held the positions 
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of air brake foreman, general locomotive foreman and air 
brake supervisor and instructor. For the past nine years he 
has specialized in railway shop training as an editor, magazine 
and textbook writer and educator. 


Tue IsoruERMos CORPORATION OF AMERICA has been formed 
to manufacture to American standards the “Isothermos” journal 
box, now in use on European, African and South American 
railroads. The Isothermos journal box has an automatic 
lubrication system. The executive offices of the American com- 
pany are at 11 West 42nd street, New York. The officers and 
directors of the new corporation are: Hubert E. Rogers, presi- 
dent, Rogers & Whitaker, New York; A. DeBac, vice-president, 
chairman of the Societe Internationale Isothermos, Geneva, 
Switzerland; Dr. F. H. Hirschland, treasurer, president, Metal 
& Thermit Corporation, New York; Spier Whitaker, Rogers 
& Whitaker, New York; and Geo. Grandjean, director, de la 
Banque Francaise de l'Afrique, Paris, France. 


Georce C. Scorr, vice-president of the United States Steel 
Products Company, New York, has been elected president, suc- 
ceeding E. Р. Thomas, who recently assumed his new duties as 
vice-president in charge 
of commercial matters, 
of the United States 
Steel Corporation. Mr. 
Scott started work 
with the St. Louis Wire 
Mill -Company, which 
was absorbed by the 
Consolidated Steel & 
Wire Company. He 
was then transferred to 
its Cleveland office in 
charge of exportstothe 
Far East. This com- 
pany was merged with 
the American Steel & 
Wire Company of Illi- 
nois in 1898, and Mr. 
Scott was then trans- 
ferred to New York 
City where he was 
manager of the export 
department. Од the 
formation of the United States Steel Products Company ‘in 
1903, he became a departmental manager in charge of sales 
in the Far East, Australia and South Africa, and since 
March, 1920, had served as vice-president. 


George C. Scott 


THE MANNING Aprasive Company, Inc., Troy, N. Y., and 
Herman Behr & Company, Inc., Brooklyn, N. Y., manu- 
facturers of sandpaper and general coated abrasive products, 
have been consolidated under the name of the Behr-Manning 
Corporation. The factories in Brooklyn and in Troy will be 
continued in operation as heretofore. 


Baldwin ceremonies at Eddystone 


AN ELABORATE PROGRAM commemorating the removal of the 
plant of the Baldwin Locomotive Works from Broad and 
Spring Garden streets in Philadelphia, to Eddystone, Pa., was 
held at Eddystone on June 28. A large grandstand was erected 
adjacent to the new eight-story administration building and was 
filled with employees, and a great number of railroad, railway 
supply and public representatives from all parts of the country. 
Special trains for the guests were operated from New York, 
Philadelphia, and from Atlantic City, many of the members of 
the Mechanical Division of the American Railway Association 
coming from the latter point. 

Samuel M. Vauclain, president of the company, presided at 
the celebration, and in his address emphasized the determina- 
tion of the company to secure business from foreign countries. 
His company will continue to pay high wages, but will success- 
fully compete with countries where low wages are paid, because 
of greater plant operating efficiency. Other addresses were 
made by James J. Davis, Secretary of Labor, and by Judge 
Alfred Dutton MacDade of the Delaware County Courts. 
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Personal Mention 


Hanp-Power Cranes.—Bulletin No. 185 of the Whitmg 
Corporation, Harvey, Ill, describes a hand-power crane 
equipped with Hyatt roller bearings and gives bridge clearance 
and trolley clearance dimensions. 


Cuan Horsts.—The outstanding features and advantages of 
the red, roller bearing hoist are pointed out in a cut away view 
of the Union hoist shown on the circular issued by the Union 
Manufacturing Company, New Britain, Conn. 


Pipe THREADING MACHINERY.—Pipe threading and cutting 
machines, pipe and nipple threading machines and the Model 
Y chaser grinder are described and illustrated in catalogue No. 
31 of the Landis Machine Company, Inc., Waynesboro, Pa. 


AUTOMATIC ConTroL.—‘‘Speeding Up Production with Auto- 
matic Control" is the title of a 20-page bulletin, No. 110, issued 
by the Monitor Controller Company, Baltimore, Md. A few 
specific applications of Monitor controllers to machine tools 
are discussed, 


Епіхс SvsrEM.— The Globe-Wernicke Company, Cincinnati, 
Ohio, has published a 24-page booklet on a system for the 
filing and indexing of maps, plans, drawings and similarly large 
sheets. Installations and various types of filing units are 
shown in the booklet. 


“OXYACETYLENE WELDING IN THE Founpry.’—This is the 
title of a paper recently read before the Welding Conference, 
University of Wisconsin, Madison, Wis., and reprinted in an 
ll-page brochure by the Air Reduction Sales Company, 342 
Madison avenue, New York. 


Union CHucks.—Manually operated chucks for all classes of 
work and every type of machine tool are listed in catalogue 
No. 60 of the Union Manufacturing Company, New Britain, 
Ccnn. This catalogue is a small size standard book adopted 
to meet the requirements of the majority of purchasing agents. 


HEATERS.— "The cold facts on a hot subject" contained in the 
folder of the Bayley Blower Company, 730 Greenbush street, 
Milwaukee, Wis, are descriptive of Chinookfin heaters which 
can be installed as a general heating system in the machine 
shop, woodworking plant, storage building, or other types of 
buildings in which steam is available for heating purposes. 


GRAPHITE STEEL.—A new high carbon steel, having graphite 
carbon uniformly distributed by а precipitation process 
throughout the castings, is described in a 22-page brochure 
issued by the Gunite Corporation, Rockford, Ill. Some applica- 
tions of this new steel, known as Gunite, to a wide range of 
products are described in the booklet. 


IsorHERMos JOURNAL Box.—The Isothermos Corporation of 
America, 11 West Forty-second street, New York, has bound 
together in booklet form a number of bulletins illustrating 
foreign locomotives and cars equipped with Isothermos journal 
boxes. А description of the journal box is also included with 
these bulletins, and cross-sectional views show the details of its 
construction. 


Nites Toors.—The 24-page booklet, entitled “On land—on 
water—in the air", issued by the Niles-Bement-Pond Company, 
111 Broadway, New York, contains a brief history of the 
development of Niles tools step by step with American rail- 
roads, the automobile and aeroplane industries, and marine 
work. Various types of machine tools particularly adapted 
for the wide variety of work encountered in these fields are 
also illustrated and briefly described. 


РїРЕ THREADING AND CUTTING-OFF MACHINES.—The Landis 
Machine Company, Waynesboro, Pa., describes in detail in 
catalogue No. 31 its complete line of pipe threading and cutting- 
off machines, pipe and nipple threading machines, and the 
Landis chaser grinder. The catalogue also contains tables con- 
cerning Briggs standard and Whitworth standard pipe thread 
specifications and a table of cutting speeds for the various 
diameters of pipe from 1 in. to 20 in., inclusive. 


General 


RusseLL С. HENLEv, who has been appointed superintendent 
of motive power on the Norfolk & Western at Roanoke, Va., 
was born at Edgemont, King and Queen County, Va., on May 
17, 1884. He served 
a special apprenticeship 
with the Richmond 
Locomotive Works and 
entered the service of 
the Norfolk & Western 
on September 5, 1905. 
In December, 1908, he 
was appointed assistant 
enginehouse foreman at 
Bluefield, W. Va., and 
in June, 1911, he be- 
came night enginehouse 
foreman at Williamson. 
The following year he 
was made day engine- 
house foreman. From 
December, 1915, to 
June, 1916, he served 
as foreman at East 
Radford, Va., being ap- 
pointed general fore- 
man on the latter date. 
He was advanced to the position of master mechanic of the 
Pocahontas division on February 15, 1918, and in November 
of the same year he was transferred to the Scioto division in 
the same capacity. He was appointed assistant to the super- 
intendent of motive power at Roanoke on February 1, 1918, 
and served in that capacity until his recent promotion to super- 
intendent of motive power. 


Russell G. Henley 


M. К. RrEp, master mechanic on the Pennsylvania at Fort 
Wayne, Ind., has been appointed superintendent of motive 
power of the Northern division, succeeding R. H. Flynn, trans- 
ferred. Mr. Reed was 
born on June 26, 1883, 
at Newton, Ill. He was 
graduated from Rose 
Polytechnic Institute in 
June, 1905. Previous 
to his graduation he 
had served during the 
summer of 1904 as a 
laborer in the Terre 
Haute shops of the 
Pittsburgh, Cincinnati, 
Chicago & St. Louis, a 
subsidiary of the Penn- 
sylvania. After his 
graduation he returned 
to the Terre Haute 
shops as a signal re- 
pairman. A few months 
later he resigned to 
become a special ap- 
prentice on the Union. 
Pacific at Omaha, Neb. 
He returned to the Panhandle in September of the following 
year as a draftsman in the Terre Haute shops. In June, 1907, 
he was promoted to assistant foreman; in February, 1909, be- 
came chief draftsman; in April, 1917, transferred to the North- 
west system of the Pennsylvania, Lines West, as a general 
car inspector, and in September, 1918, promoted to super- 
intendent of car repairs. He was appointed master mechanic 
of the Eastern division in August, 1919 and when the ad- 
ministration of the Pennsylvania was re-organized in March, 
1920, he was transferred to the Logansport division as master 
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mechanic. In April, 1925, he was appointed assistant general 
superintendent of motive power of the Northwestern region. 
Mr. Reed was appointed acting master mechanic of the Fort 
Wayne division, with headquarters at Fort Wayne, Ind., in 


July, 1926, and later in the same year was appointed master 
mechanic. 


J. L. CUNNINGHAM, superintendent of motive power of the 
Western Pennsylvania division of the Pennsylvania, has been 
appointed assistant to the general superintendent of motive 
power of the Central region. He was born on September 28, 
1874, at West Fairfield, Pa., and entered the service of the 
Pennsylvania on November 13, 1891, as an apprentice in the 
Altoona machine shop. He was made machinist on February 1, 
1896, and in August of the same year resigned from the service 
of the Pennsylvania. In June, 1900, he returned to that road 
as machinist in the Altoona machine shop and the following 
montn was transferred as inspector to the Philadelphia division. 
On March 1, 1901, he was transferred to the Pittsburgh di- 
vision in the same capacity, and in December, 1902, was made 
foreman on the Bedford division. One year later he was ap- 
pointed assistant master mechanic on the Philadelphia division. 
In January, 1904, he became general foreman, and in August, 
1906, he was appointed assistant engineer of the Central di- 
vision. He was promoted to master mechanic of the Maryland 
division on July 1, 1913, and three years later was transferred 
to the Philadelphia division in the same capacity. He held 
this position until June, 1917, when he became superintendent 
of motive power of the Western Pennsylvania division. 


Master Mechanics and Road Foremen 


К. Т. MirrER has been appointed assistant mechanical engi- 
neer of the Erie, with headquarters at Cleveland, Ohio, succeed- 
ing H. A. Boyer. 


О. Е. Hank, master mechanic of the Norfolk & Western 
with headquarters at Portsmouth, Ohio., has been appointed 
general master mechanic, with headquarters at Roanoke, Va. 


J. L. Barry, master mechanic of the Norfolk & Western at 
Bluefield, W. Va., has been transferred to Roanoke, Va., suc- 
ceeding О. F. Hark. 


T. L. Brown, general foreman of the Norfolk & Western 
at Lambert Point, Va., has been appointed master mechanic 
with headquarters at Portsmouth, Va., succeeding J. L. Barry. 


J. A. SHEEDY, master mechanic on the Eastern division of the 
Pennsylvania, with headquarters at Canton, Ohio. has been 
transferred to Wilmington, Del. 


Р. К. СнА$Е, master mechanic of the Buffalo division of the 
Pennsylvania, at Olean, N. Y., has been transferred to the 


Eastern division, with headquaters at Canton, Ohio, succeeding 
J. A. Sheedy. 


J. E. Brower, master mechanic on the Central region of 
the Pennsylvania, with headquarters at Pittsburgh, Pa., has been 
transferred to Ft. Wayne, Ind., with jurisdiction over the Ft. 
Wayne, the Grand Rapids and the Logansport divisions. 


Shop and Enginehouse 


D. B. WAKEFIELD, erecting shop foreman of the Missouri Pa- 
cific, has been appointed general foreman, with headquarters at 
Palestine, Tex. 


A. М. FinEDAUGH, federal locomotive inspector, has been ap- 
pointed night roundhouse foreman of the Missouri Pacific, with 
headquarters at Palestine, Tex. 


Н. A. Boyer, assistant mechanical engineer of the Erie at 
Cleveland, Ohio, has been appointed assistant shop superinten- 
dent, with headquarters at Hornell, N. Y. 


Car Department 


Н. Kerru has been appointed car foreman of the Canadian 
National, with headquarters at Vancouver, B. C. 


WiLLIAM BarrE has been appointed district foreman of the 
Union Pacific System, Oregon Short Line at Montpelier, Idaho, 
effective May 7, replacing W. Н. Murray, deceased. 
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J. T. Sr. CLAI, engineer of car construction of the Atchison, 
Topeka & Santa Fe, with headquarters at Chicago, resigned 
recently to become vice-president and general manager of min- 
ing properties in Halifax, N. S., in which he is interested. 


Purchases and Stores 


С. E. BacHELLER has been appointed purchasing agent of the 
Intermountain, with headquarters located at Boise, Idaho. 


С. D. Томвз has been appointed division storekeeper on the 
Illinois Central, with headquarters at Memphis, Tenn., succeed- 
ing А. E. Walters who has resigned. 


Russett J. STACKHOUSE, general storekeeper of the Reading 
Company, at Reading, Pa, has retired under the pension regu- 
lations after 42 years of service with that road. 


WiLLIAM Н. Morris, assistant general storekeeper of the 
Reading, at Reading, Pa., succeeds R. J. Stackhouse as general 
storekeeper, with headquarters at the same city. 


Joun Batt, who has been promoted to assistant general 
purchasing agent of the Chicago & North Western and the 
Chicago, St. Paul, Minneapolis & Omaha, with headquarters 
at Chicago, has spent 
his entire railway serv- 
ice with the North 
Western. He wasborn 
at Manchester, Eng- 
land, on November 23, 
1873, and after receiv- 
ing his early education 
in a private school in 
England he attended a 
business college at Clin- 
ton, Iowa. Mr. Ball 
entered railway service 
in April, 1902, as a 
stenographer оп the 
North Western, being 
advanced to stenogra- 
pher to the general 
purchasing agent three 
years later, Іп August, 
1905, he was placed in 
charge of stationery 
and dining car supplies 
and in November, 1908, he was advanced to buyer of general 
supplies. Mr. Ball was promoted to assistant purchasing agent 
of the North Western on January 1, 1911, а position he held 
until his further promotion to assistant general purchasing 
agent of the North Western system. 


John Ball 


C. H. Dayton, has been appointed division storekeeper on the 
Michigan Central at West Detroit, Mich, succeeding F. V. 
Tenkonohy, resigned. 


D. B. Rivers, district storekeeper of the Chicago, Milwau- 
kee, St. Paul & Pacific, with headquarters at Miles City, Mont., 
has been transferred to Minneapolis, Minn. 


THE juRIspiction оғ E. S. Shapland, division storekeeper 
of the Illinois Central at Waterloo, Iowa, has been extended 


to include all material and supplies of all departments on the 
Wisconsin division. 


J. V. ANDERSON, assistant district storekeeper of the Chicago, 
Milwaukee, St. Paul & Pacific, with headquarters at Minnea- 
polis, has been promoted to district storekeeper at Miles City, 
Mont., replacing Mr. Rivers. 


THE JURISDICTION oF R. J. Gable, division storekeeper on the 
Illinois Central, with headquarters at Clinton, fll, has been ex- 
tended to include all material and supplies of all departments 
on the Indiana division, succeeding G. F. Ohden, who has been 
assigned to other duties. Mr. Gable will also have under his 
jurisdiction all material of all departments on the Illinois di- 


vision previously handled by the Burnside (Ill) general store- 
house. 
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A very considerable amount of misinformation as to the 
relative merits of American and foreign railway prac- 
tices has been spread by those 
who have undertaken a discussion 
of this question without a thor- 
ough knowledge of all the facts. 
Doubtless many of the readers of 
the Railway Mechanical Engineer were interested in the 
communication in our April issue from a railroad man in 
Latin-America, asking for information on the relative 
merits of British and American locomotives. One of the 
letters that we have received has come all the way from 
India and gives the viewpoint of a practical mechanical 
department officer who has had experience with Ameri- 
can and British locomotives in both South America and 
India. It appears on another page of this issue and is 
commended to our readers because of the light that it 
throws on the different conditions under which loco- 
motives are used in this country and abroad. 

Not a few people who discuss the relative merits of 
equipment in the different countries, are inclined to com- 
pare their knowledge of conditions in one country, which 
may be up to date, with that of conditions in other 
countries with which they may have been familiar a 
number of years ago but which now is clearly out-of-date. 
We must not forget that with the increased labor and 
fuel costs in this country, the whole economic situation, 
so far as locomotive operation is concerned, has radically 
changed, even over the past decade. Equally as marked 
changes may have taken place in other countries and 
these must not be lost sight of in making comparisons. 
Our correspondent from India, Kenneth Cantlie, assist- 
ant locomotive superintendent of the Jodhpur Railway, 
has apparently kept reasonably up to date in his knowl- 
edge of conditions in the various countries, and presents 
a clear-cut and illuminating statement of the differences 
in conditions in the various countries under discussion. 


American and 
foreign railway 
practices 


Few developments have been more marked in recent 
years in the field of administration and management than 
that of foreman training. This 

Training latter designation, however, is a 

of bit too narrow, for officers and 
supervisors supervisors generally have been 
deeply in need of the best thought 

and experience in the art of leadership. One marked 
evidence of the increased interest that has been taken in 
this subject has been the large number of articles which 
have appeared in the technical press, or even in popular 
magazines, and the great variety of books that have been 
published on various aspects of foreman training and 
industrial leadership. The Federal Board for Vocational 


Education was given the responsibility, under the pro- 
visions of the Smith-Hughes Act, of making studies and 
investigations and publishing reports designed to aid the 
states in the organization and operation of efficient voca- - 
tional education. It has placed special emphasis on edu- 
cational work for foremen and executives in industry. 
Frank Cushman, chief of the Trade and Industrial Edu- 
cation Service of this board, has given the railroads 
splendid co-operation in connection with the programs of 
supervisors’ clubs and the intensive training of confer- 
ence leaders for foreman training groups. He has re- 
cently compiled a bibliography on foreman training, 
covering books, pamphlets and magazine articles, which 
is intended to be of practical value to those who are 
conducting foremanship courses. It is designated as 
Bulletin 128, is issued by the Federal Board for Voca- 
tional Education at Washington, D. C., and will un- 
doubtedly prove to be a valuable tool for those in railway 
service who are particularly interested in raising the 
standards of leadership. 


Two developments which seem to have been brought to a 
practical basis within past five years in connection with 
the maintenance of passenger car 
equipment have contributed to the 
possibility of reducing not only 
the shop time on such equipment 
but the cost of maintenance as 
well. These are the extensive use of lacquers and the 
application of both lacquer and enamel and varnish 
finishes by the use of the spraying method. 

Several roads have, for some time, been applying 
lacquers for finishing steel passenger cars and, in addi- 
tion, have used the same material for the finishing of 
locomotive tenders, cabs and jackets. The experience 
of some of these roads seems to be that, while it is yet 
too early to draw definite conclusions as to serviceability, 
there are indications that a material increase in the serv- 
ice life of the finish may reasonably be expected. On 
locomotives in particular, the lacquer finish seems to 
be more durable and in many cases it has been found 
possible to eliminate the complete refinishing of the parts 
mentioned at alternate general shoppings by merely 
renovating the surfaces and touching up spots from 
which the finish has been accidentally removed in service. 
As to the saving in shop time, this is not as noticeable in 
locomotive work as in passenger car work where it has 
been found possible to reduce the time required for paint- 
ing by from two to five days. 

The introduction of lacquers brought with it a famil- 
iarity with the spray-gun method of applying the finish. 
There are many classes of work now being finished with 


New methods 
which 
save time 
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the brush that may more effectively be finished with the 
spray but, in all fairness, it should be recognized that 
there are also classes of work in which the spray, in its 
present stage of development at least, can not take the 
place of the brush. The development of the spray has 
offered the painter a tool which, through judicious use, 
may contribute to an increase in productive capacity as 
well as make possible many pleasing results not obtain- 
able with the brush. 

The automobile industry has pioneered in the applica- 
tion of lacquer finishes by the spray method. That indus- 
try found that the adoption of these processes and 
methods made it possible to meet the demand for in- 
creased output in a given time with the additional ad- 
vantage of great savings in shop floor space previously 
occupied as storage space while drying between coats. 

It will be interesting to follow the service experience 
of those roads that have recognized the possibility of 
these new developments for the reason that they appear 
to be factors destined to play an important part in in- 
creasing the capacity of existing car repair facilities while 
at the same time effecting a reduction in maintenance 
costs insofar as the paint shop is concerned. 


Since 1923, the year following the shopmen’s strike, 
the railroads have been passing through an era of im- 
proving freight car conditions. This 


Freight has resulted in a gradual decline in 
car the percentage of freight cars which 
conditions are unserviceable, in the number of 


cars receiving both heavy and light 
repairs, and in the hours of car-men’s labor, for which 
the railroads have paid. There is evidence, however, 
that this period of improving conditions has reached 
an end, and, while it 15 yet too early to say that it 
will be followed by a period in which the condition of 
freight car equipment will decline from the high stand- 
ard attained as a result of the past five years’ work, 
such a decline is evident at the moment. 

Since the beginning of 1925, each year has shown a 
well-defined cycle of high and low unserviceable per- 
centages, the high percentages obtaining in the months 
of June to August and the low percentages in Decem- 
ber. The high percentages were 8.7, 7.4, and 6.5, re- 
spectively, for the years 1925, 1926 and 1927, and the 
low percentages were, respectively 6.9, 5.7 and 5.9. 
Since December of last year, the percentage of freight 
cars unserviceable has been steadily increasing, as it 
has during each of the past few years, but in May of 
this year it had reached 6.9 per cent which is higher 
than the highest percentage of last year, with the pros- 
pect of still higher figures in one or more of the sum- 
mer months. . 

Accompanying this evident, though slight, increase in 
bad-order cars, there has been a distinct reduction in 
the number of cars receiving heavy repairs since last 
fall and also a slight falling off in the number of cars 
which have received light repairs. During 1925 an 
average of approximately 69,700 cars monthly were 
turned out of the shops of the Class I railroads for 
heavy repairs. In 1926 this average was 67,300, while 
in 1927 it had dropped to 62,000. Similarly, in the case 
of light repairs, the monthly averages for the three 
vears under consideration are 1,321,000, 1,312,000, and 
1.240.000. There has been a similar falling off in the 
hours of carmen's labor paid for monthly, which, dur- 
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ing 1925, averaged well over 24,000,000 hours and, in 
1926, about a half million less. During 1927 it had 
dropped to an average of something under 21,000,000, 
with a continuance of the decline during the early 
months of 1928 until, in April, it was slightly below 
20,000,000. 

These facts, considered together, point to the begin- 
ning of a period of deferred maintenance of freight 
car equipment. Whether or not this ultimately leads to 
a serious impairment of the serviceability of the equip- 
ment which, it must' be said, is probably at a higher 
standard of maintenance than at any previous period in 
the history of American railroads, the course of future 
development alone can determine. 


The demands of modern transportation require «ш 

ment, both cars and locomotives, which can be used in- 

tensively in heavy service a large 

Shop equipment proportion of the time and which 

and operating is not subject to failures likely to 

costs cause road delays. A high stand- 

ard of maintenance is absolutely es- 

sential to satisfactory operation, and is best obtained, as 

has been demonstrated time and again, by raising the 

standard of shop practice and providing the kind of 

machinery, and shop and engine terminal equipment, 
necessary to meet changed, modern conditions. 

After calling attention to what the Delaware, Lacka- 
wanna & Western has done in revising shop lay-outs 
and methods, including the more direct, orderly mcve- 
ment of repair parts and material through the shops, 
President J. M. Davis recently said, “Next, the ma- 
chine shop equipment—because new machinery and 
tools are being constantly designed to reduce repair 
costs—was thoroughly gone over, not from the stand- 
point of the possible term of service which any partic- 
ular unit might still possess—as that is not so import- 
ant—but entirely from the viewpoint of its economic 
operation as compared with the latest, improved ma- 
chine for performing the same type of work. If the 
old machine failed to measure up, out it went and in 
came the machine that had a producing power which 
justified its purchase. In other words, the entire re- 
conditioning plant was furnished with the latest and 
most efficient type of machine equipment with the re- 
sult that both repairs and repair parts are produced at 
the minimum of both time and cost." 

In one case, an old journal-turning machine, in good 
working order but capable of turning only 7 pairs of 
driving wheels journals per eight-hour day, at a cost of 
$1.10 per pair, was replaced with an improved modern 
machine which did better work and turned 13 pairs of 
journals in eight hours at a cost of 65 cents per pair. 
Since this job was paid for on a piece-work basis, the 
»perator increased his daily earnings and the railroad 
secured a greater output of journals, more accurately 
turned, at reduced unit cost. Mr. Davis called attention 
to the importance of modern electric and oxyacetylene 
welding equipment, which has done so much to revolu- 
tionize shop processes and promote economy. He also 
mentioned the increasing use of alloy steels in loco- 
motive construction and the necessity for proper meth- 
ods and equipment in heat-treating this steel for best 
results. 

The problems of shop management are becoming in- 
creasingly difficult and involved, and their solution, in 
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the interests of reduced railroad operating costs, wilf 
necessitate exercise of the greatest care, effort and good 
judgment on the part of supervisory officers. One of 
the most important problems which confronts these men 
is selling their superiors to the idea that the right kind 
of modern equipment is essential in locomotive shops, 
car shops and engine houses, in order that the cost of 
maintenance work may be reduced as much as con- 
sistent with first-class workmanship, which will assure 
satisfactory equipment performance and a high per- 
centage of availability. 


In his articles entitled “Attempts to increase steam loco- 
motive efficiency,” the first of which appeared in the 
July issue and the second and 


Steam concluding one of which will be 
locomotive found elsewhere in this issue, 
efficiency A. I. Lipetz has done much to 


clarify the thought of those who 
are giving serious attention to the possibilities for future 
improvements in locomotive fuel efficiency. He has 
pointed out clearly the three efficiencies which control the 
ultimate proportion of the heat in the fuel which can be 
converted into useful work at the rims of the drivers— 
the boiler efficiency, the engine efficiency and the machine 
efficiency. He makes the point that with front end tem- 
peratures approaching 600 deg. F. and the consequent 
` stack loss of at least 12 per cent, а two per cent radiation 
loss, and a combustion efficiency of 95 per cent, the 
maximum boiler efficiency obtainable does not exceed 
81.6 per cent, and calls attention to the fact that boiler 
efficiencies ranging from 75 to 80 per cent have already 
been attained. This would seem to eliminate the boiler 
as a fruitful field for future improvements affecting fuel 
economy. 

In the case of engine efficiencies, he points out the 
relatively greater theoretical possibilities for increasing 
engine efficiency offered by lowering exhaust pressures 
than are offered by increasing admission pressures, and, 
in the course of his review of the various developments 
here and abroad in which attempts are being made to 
take advantage of these two possibilities, it becomes evi- 
dent that there are great practical mechanical difficulties 
to be overcome if either of these possibilities is to be 
realized in extensive measure. To reduce back pres- 
sure materially, some form of condenser is required, and 
condenser apparatus is not only expensive to provide, but 
is extremely difficult to provide in sufficient capacity to 
transfer the amount of heat required in locomotives of 
the large horsepower capacity generally desired in 
America. To utilize the advantage of high initial pres- 
sure, he calls attention to the necessity for high expansion 
ratios—which soon become much higher than seem prac- 
ticable in the reciprocating-engine type of locomotive. 
With respect to machine efficiency, he points out that this 
is already from 80 to 90 per cent, leaving room for but 
slight improvement in the future. 

An interesting and highly significant fact should be 
observed with respect to locomotive boiler and machine 
efficiencies—a fact pointed out by Mr. Lipetz—and that 
is that the high efficiencies, which leave little room for 
improvement, are obtained at a low rate of working in 
the case of boiler efficiency, and high tractive force in 
the case of machine efficiency, these efficiencies dropping 
off to some extent with increases in the rate of firing 
and decreases in the tractive force, respectively. 

Many locomotive boilers which approach the limit of 
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efficiency set forth by Mr. Lipetz develop a rapid and 
straight-line decrease in efficiency which, in some cases, 
drops below 50 per cent as the boiler approaches its 
maximum capacity. The over-the-division average in 
such cases is likely to be ten or more points under the 
maximum, representing an average requirement of at 
least one-eighth more fuel than is indicated by the maxi- 
mum efficiency at low working rates. The significant 
fact with respect to this condition is that the drop in 
boiler efficiency is almost entirely due to a decrease in 
combustion efficiency, the boiler continuing to absorb a 
uniformly high percentage of the heat made available in 
the fire box, irrespective of the rate of working. Recog- 
nition of this fact has led to increasing the proportionate 
size of grates, and locomotives in the design of which 
this idea has been incorporated have given good accounts 
of themselves. 

But there are factors affecting the efficiency of combus- 
tion other than the grate area. Considering the fact that 
in tests where the locomotives are carefully fired a rela- 
tively small percentage of the fuel losses from incom- 
plete combustion are caused by carbon monoxide or un- 
burned hydrogen, by far the greater proportion of these 
losses resulting from unconsumed carbon which leaves 
the firebox in its solid state, the grate itself would seem 
to offer possibilities, not only for reducing the relatively 
small ashpan losses, but also for effecting a distribution 
of air through the fuel bed in such a way as to reduce 
cinder losses at all combustion rates, as compared with 
the losses of the fuel burned on the conventional types 
of grates. 

Another direction in which there is room for improve- 
ment in the conventional type of steam locomotive is in 
the drafting. Several successful attempts have been 
made to increase the efficiency of draft production over 
that generally prevailing. Such attempts, in which the 
necessary draft through the fire is produced with a 
minimum of cylinder back pressure, not only tend to 
increase combustion efficiency by reducing the violence of 
the agitation of the fuel bed, but also effect some im- 
provement in engine efficiency by reducing cylinder back 
pressure. It is probable that few engineers are prepared 
to say today that the ultimate has yet been reached in 
this direction. Granting that it has, however, the field 
is still great for the application of these ultimate im- 
provements, now confined to but a few roads. 

The situation with respect to machine efficiency is 
somewhat parallel to that with respect to boiler efficiency. 
Many of the locomotives for which test data are avail- 
able show a marked tendency for a decrease in efficiency 
at low draw bar pulls. The possibility for an appreciable 
improvement in this case is perhaps not as great as in the 
case of combustion efficiency. The present activity in the 
development of improved methods of lubrication, how- 
ever, suggests the possibility of the re-introduction of 
oil, in the place of grease, for the lubrication of the 
principal machinery bearings, with at least some improve- 
ment in machine efficiency. 

While none of the possibilities here set forth for im- 
proving the efficiency of the locomotive is as great as 
the theoretical possibilities obtainable from the use of a 
condenser and high boiler pressures, there is this to be 
szid in their favor: They do not require major changes 
in the established form of the locomotive—changes which 
cannot be obtained without a material increase in the first 
cost and some sacrifice of reliability, for a time, at least. 
Improvements made in the directions indicated will entail 
a relatively small, if any, increase in first cost. They 
would, therefore, seem to offer the most immediate 
fruitful field for development and extension in American 
locomotive service. 
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Burlington 2-10-4 treight engine 


Two-cylinder, limited cut-off locomotive effects marked 
savings in fuel, water and road time 


WELVE 2-10-4 type locomotives, built for the 

Chicago, Burlington & Quincy by the Baldwin 

Locomotive works in the latter part of 1927, 
have now been in service about five months hauling 
8,000-ton and heavier coal trains up the .3 per cent 
ruling grades on the Beardstown division of that road. 
From the point of view of weight, tractive force, cylin- 
der horsepower, sustained boiler capacity and almost 
any other factor commonly considered in comparing 
steam motive-power units, these are believed to be the 
largest and most powerful two-cylinder locomotives 
ever built. 

Designed to increase the tons handled per train, to 
effect a reduction in overtime paid for, and to obtain 
the greatest possible fuel economy, these locomotives 
replace 2-10-2 type locomotives with a tractive force 
of 81,600 1Ь., Type А superheaters and feedwater 
heaters and built by the Baldwin Locomotive Works 
in 1914 and 1915. In the design of the new 2-10-4 
type locomotive, the tractive force has been increased 
10 per cent, or to 90,000 Ib. Owing principally to the 
use of high steam pressure and large boiler capacity, 
the available horsepower, however, has been increased 
30 per cent over that of the 2-10-2 type locomotive, 
based on a co-efficient of mean effective pressure ob- 
tained from actual tests of limited cut-off locomotives ; 
but according to the American Railway Association 
formula, the tractive effort is 93,700 lb. 


Service test results 


The new locomotives have been in service about five 
months, and a record of their performance as com- 
pared with the performance of the 2-10-2 type locomo- 
tives, shows that the average train, northbound, has 
increased from 97 cars of 6,800 gross tons, to 113 cars 
of 8,000 gross tons, also, the overtime per round trip has 
been cut from 3 hours, 20 min., to one hour, 30 min., 
with a possibility of further reductions after the new 
locomotives have been in service long enough to permit 
lifting the speed restriction of 25 miles an hour placed 
on them. Since the trains hauled southbound are made 
up mostly of empty cars, the train load in this direction 
is not materially increased, but depends largely on the 
number of cars hauled northbound. The increase in 
tonnage handled by the new type locomotive, in addi- 
tion to the decrease in overtime, makes a material sav- 
ing in the cost of engine and train crews as well as a 
considerable saving in coal and water. 

On a ton-mile basis, a comparison of the tonnage 
trains handled with the two types of locomotives in- 
dicates that the new 2-10-4 locomotive will reduce the 
<oal consumption about 16 per cent, the water con- 
sumption 22 per cent and the time of train and engine 
crews 25 per cent. These savings are not alone at- 
tributable to the economy of the locomotives themselves, 
but partly to the reduction in the number of trains 
handled and to the reduction in engine-and-train-crew 
overtime. The reduction in overtime is made possible by 
the high horsepower capacity of the locomotives, main- 
taining speed on the grades; also because the large coal 
and water capacity of the tender eliminates two and 
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sometimes three of the water stops necessary with the 
older power. The elimination of coal and water stops 
is not only reflected in the saving of.time, but has a di- 
rect bearing on the saving of coal and water used on a 
ton-mile basis. 


General features of design 


The total weight of the new 2-10-4 locomotive, is 
512,110 Ib., of which 353,820 Ib. is carried on the 
drivers. The driving wheels are 64 in. in diameter; 


The cab interior 


the cylinders are 31 in. in diameter by 32 in. stroke, 
and the boiler carries 250 lb. steam pressure. With 
the maximum tractive force of 90,000 lb. a factor of 
adhesion of 3.93 is obtained. 

In the interest of fuel economy the locomotive has 
been built with 61.4 per cent limited cut-off, Type E 
superheater, and feedwater heater. Six locomotives 
are equipped with Elesco and six with Worthington 
heaters. Superheated steam is used for operating the 
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two 816-1п. cross-compound air compressors, the feed- 
water pump, stoker engine, headlight generator turbine, 
and blower. 

While not provided with boosters, the trailing trucks 
are arranged for their application later if desired. The 


Performance record of tonnage trains between 
Beardstown, Ill, and Centralia 


Type-of locomotive. „оор xs тозае I peels 2-10-2 2-10-4 
Northbound, Centralia to Beardstown: 
Tonnage "ТАШ Сусе ебет «юй йа cen а эл 6,800 8,000 
Average number of cars in train....... 113 
Tons of coal used per trip........ & 26.3 24.9 
Gallons of water used рег trip.. 33,750 
Average time on road, hrs.-min.. E 11-37 
Average time in motion, һгв.-тїїп................. 8-50 8-58 
Southbound, Beardstown to Centralia: 
Tonnagé- rating «24:2. 06e ya eoe e IRSE seas 2,500 
Average number of cars in train : 10 125 
Tons of coal used per trip.......... ^ E 214 
Gallons of water used per trip....... . 29, 30,200 
Average time on road, hrs.-min...... Д 8-36 
Average time in motion, һгз.-тїп................. 6-20 
Per round trip: 
Hündred .ton-mile&. сосе ratem ore E Ta 14,000 
'oLons ӨР: coal used... nue y DRUSI * 46.5 46.3 
Gallons of water used, 5. оаа i einiges f 63,950 
Time, hours of engine and train crews 23-32 
Per cent saving on ton-mile basis: 
Saving. of..Coal-5 5 vex vA нда wave E go Sve sie 16 
Suvng обаве. ьан ә ер 22 
Saving in time of Crows odes res o erre nonet 25 


Baker valve gear is set to give a normal maximum cut- 
off of 61.4 per cent, the design permitting this to be 
increased to 65 per cent if desired at some future time. 
However, for starting and at extremely low speeds, a 
maximum cut-off of about 80 per cent is made available 
by the small auxiliary steam ports in the valve bush- 
ings. 

Graduated application of power to the train is ob- 
tained by means of an American multiple throttle, and 
it is expected that this feature will be a substantial aid 
in the reduction of the break-in twos, which sometimes 
accompany the operation of mile-long trains. Other 
features in the equipment of the locomotives are Hul- 
son grates, Barco power reverse gear, tandem main 
rods, Crisco main driving boxes fitted with supplemen- 
tal thrust blocks and Strombos quadruplex air whistle. 
In fact, without either the tandem main-rod drive or 
the main-box thrust blocks it would be impossible to 
take care of the piston thrusts developed in this design. 
With 31-in. cylinders and 250 Ib. steam pressure, max- 
imum piston thrusts of 189,000 Ib. have to be accounted 
for and the tandem main rod drive distributes the 
average load between two pairs of crank pins, driving 
wheels and boxes instead of concentrating it on a single 
pair. In spite of the great weight and piston thrusts, 
bearing pressures and fiber stresses have been kept 
within conventional limits. 


Alloy steel rods and main axles 


One of the twelve 2-10-4 type locomotives built for the C. B. & Q. by the Baldwin Locomotive Works 


1n order to keep the weights of reciprocating and re- 
volving parts within reasonable limits, the main rods, side 
rods and driving axles of the entire lot of 12 locomotives 
are made of quenched and tempered chrome-vanadium 
steel. On six of the locomotives, the piston rods, crank 
pins, knuckle pins and crosshead pins also are made of 
quenched and tempered chrome-vanadium steel. Оп 
the other six locomotives, however, these parts are 
made of annealed carbon steel. The use of heat- 
treated alloy steel in the parts mentioned permits em- 
ploying fiber stresses 20 per cent in excess of those 
permissible with carbon steel. The main rods are of 
the solid back-end type with floating bushings. Side 
rod bushings on the No. 3, 4 and 5 crank pins also are 
of the floating type, principally for ease of renewal, as 
these rods can not readily be disconnected. 
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Both the engine and trailer trucks are of Common- 
wealth design, the latter being of the four-wheel Delta 
type. The engine truck is equipped with 33-in. wheels 
and axles having 7-in. by 14-in. journals, while the 
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trailing trucks have 42%4-in. wheels and axles with 
9-in. by 14-in. journals. 

The boiler is of the radial stay, inverted wagon-top 
type, 92 in. in diameter. The barrel contains 87 2:4 -1п. 
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sq ft. Bituminous coal is used for fuel, being supplied 
to the firebox by a Duplex stoker. The total evapo- 
rating surface is 5,904 sq. ft., which is made up of 
5,455 sq. ft. in tubes and flues, and 449 sq. ft. in com- 
bustion chamber, firebox, and arch tubes. The total 
superheating surface is 2,487 sq. ft., making the com- 
bined superheating and evaporating surface 8,391 sq. ft. 

The tender was designed to make two water stops 
on the 135-mile division, at least one and possibly both 
of these stops being made where coal chutes are located. 
The tank is of the rectangular type, carried on a Com- 
monwealth steel underframe, and Commonwealth six- 
wheel trucks. The tender has a capacity to carry 24 
tons of coal and 21,500 gal. of water. Wheels used 
under the tender are of rolled steel, 36 inches in di- 
ameter, and axles have 6V;-in. by 12-in. journals. 

The general dimensions of the new Burlington 2-10-4 
type locomotive are shown in the table. 


Table of dimensions, weights, and proportions 


Sérvicé. нела a ty Meu o EX eR Heavy freight 
Cylinders, diameter and ®ї!гоКе.................. 31 in. by 32 in. 
Valve- Gear qM Baker 
Valves: Piston type, diameter .................. 15 in. 
Maximum travel 8% in 
Steam lap .............eess 2% in 
Exhaust lap ..... Уб in. 
Lead. pve dye ee SAR OS А ... M in. 
Maximum cut-off, main ports ... 61.4 рег cent 
Maximum cut-off, auxiliary ports .............. 80 per cent 
Weights in working order: 
On-drivers аена EDU LE n 353,820 Ib. 
On engine truck ........ ccc ieee жазы Кж 47,920 1Ь. 
On trailing truck ........................... 110,370 Ib. 
Total engine ... 512,110 Ib. 
Tender нала зыккыл СП 385,800 1b. 
Total engine and tender ..................... 897,910 Ib. 
Wheel bases: 
Driving: ар et iene OLS ORS 22 ft. 4 in. 
Total engine ........ RAE EN EAS GRE AOR ew КАЛӘ 45 ft. 6 in. 
Total engine and tender ...................... 95 ft. 1134 in. 
Wheels, diameter outside tires: 
Driving... ee hee nA eU PO Red ee 64 in. 
Engine truck ... 33 in. 
Trailing truck .. 42V in. 
Journals, diameter and length: 
Driving, main .................e een 14 in. by 14 in. 
Driving, Other азаар аа 12 in. by 14 in. 
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Cross-sections of the boiler and layout of the throat-sheet seam 


fire tubes and 222 31%-in. superheater flues 21 ft. 6 
in. long. The firebox is 150 in. long by 102 in. wide, 
inside the sheets, which gives a grate area of 106.5 
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Engine truck ............................... 7 in. by 14 in. 
Trailing truck .............................. 9 im by 14 in. 
Boiler: 
Type элекко I AERE EVA erri Inverted wagon top; 
429 


[£02 jo suo} pz рие 19jeA JO suo[[e3 005'12 jo “үиовйреэз e sey YO!YM ‘Jopus} IYL 


sajbuy 
и01911102 yur 


->| 


a ala к аа a ame 


1 
X! r d 
Uu 


ie[toq c^ cwo] әй) p-01-Z ^O X “A 'O 24} јо uonoes үешрпи3пот 


оо ооо 


1 (  MeQ62—2 SY uer ` 
ЕГ с=с - 


geti--—-—— ————— — ——-—34$9-—-—- 


. Vor. 102, No. 8 


Railway Mechanical Engineer 


e n. 
. 15076 in. by 102% in. 
76% in. 


Firebox, length and width 
Height, mud ring to crown sheet, back 


Height, mud ring to crown sheet, front........ 95% in. — 
Arch tubes, number and diameter ............ 4—3% іп 
Tubes, number and diameter...... 87—24 in 


Flues, number and diameter ... 
Length over tube sheets 
Grate area 
Heating suríaces: 
Firebox 
Combustion chamber 
Arch tubes 
Tubes and flucs 
Total evaporative suríace 
Superheating surtace 
Total evaporative and superheating 
Tender: 


Maximum tractive force: 


ele de rav Sad Eulalia rin aus wie MU 21,500 U, S. gallune 
- 24 tons 


... 36 in. 
. 6% in. by 12 in. 


Water capacity 
Fuel capacity ......................... 
Wheels, diameter 
Journals, diameter and lengtn 


Dri MAT c-r 90,000 Ib. 
А. R. А. formula ........................... 93,700 Ib. 
Weight proportions: 
eight on drivers — total weight engine...... 0.69 
Weight on drivers + tractive force............ 3.93 
Total weight engine + total heating surface.... 61.3 
Boiler proportions: 
Tractive force + combined heating surface...... 10.72 
Tractive force X diameter drivers + combined 
heating surface а... 686 
Firebox heating surface + grate area.......... 4.22 
Firebox heating surface in per cent of evapora- 
tive surface «eeclesie 7.61 
Superheating surface in per cent of evaporative 
ЭЧГЇасе: AND ETT 1 


British and American locomotives 


Radical differences in conditions make 
accurate comparisons difficult 


By Kenneth Cantlie 


Assistant locomotive superintendent, Jodhpur Railway, 
Jodhpur, Rajputana, India. 


SHOULD like very much to make a belated com- 
| ment on the points raised in the article entitled 

"Some Questions!” in the April Railway Me- 
chanical Engineer, since I have had the opportunity, 
both in this country and in South America of observing 
American and British locomotives of equal capacity do- 
ing the same work under the same conditions. 

In the first place I consider that the form in which 
the questions were asked was not, perhaps, very tact- 
ful, since American engineers will, of course, resent 
the imputation that American locomotives are in every 
respect inferior to British locomotives. For this rea- 
son I anticipate that the replies received by you will 
be more in the nature of a general decrial of British 
practice than of the judicious weighment and selection 
of the good points of each. 


Conditions vary greatly 


The first statement is “British locomotives are far 
superior to those of America.” This is rather vague. 
Is design, operation, or both, intended? As to design, 
it is advisable to remember that British locomotives are 
designed to operate in the United Kingdom and Amer- 
ican locomotives in the United States. In the United 
Kingdom conditions call for small “snappy” engines 
pulling light loads at high speed, burning Welsh coal, 
evaporating pure water and running over well laid and 
comparatively level tracks, while the necessary limita- 
tions in the sizé of the locomotives call for shed staff 
capable of keeping them in the very best condition. In 
the United States, on the other hand, the loading gage 
and the weight of trains allow of and necessitate a 
locomotive of large size with a big reserve of power 
when burning an inferior grade of fuel, capable of us- 
ing untreated water, often contending with heavy grades 
and able to run over inferior roadbeds whenever re- 
quired, while good roundhouse staffs are sometimes 
hard to procure. 

This is no reflection on American railroads, for the 
difference in conditions prevents any fair comparison 
being made. 

If the average roadbed is better and easier in Eng- 
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land, the cause is merely that the short mileage allows 
of extra capital being expended per mile to bring down 
the subsequent running expenses. Also, whereas in 
Britain it appears cheaper to use a less quantity of high 
grade coal, the converse would appear the case in the 
States. British shed work is of high quality, not from 
choice, but of necessity. 

That British locomotives have longer lives than have 
American locomotives is merely a difference in the 
policies of the mechanical departments. 


Copper fireboxes and plate frames 


The only real comparative test of American versus 
British locomotives is to closely observe two compar- 
able types at work in a foreign country where both 
classes of engine are designed more or less for local 
conditions— British engines being often equalized (the 
majority of British railways consider equalization a 
luxury) and American engines having copper fireboxes, 
etc. As to copper fireboxes, I say that, expensive as 
they are, they are not only of greater thermal efficacy, 
but will stand up to rough treatment better than steel 
boxes. With reasonable care, however, steel boxes are 
perfectly satisfactory. 

British engines with plate frames, footplates and 
splashers are slower in a side wind than are American 
engines which offer less wind resistance. This has 
been proved by conversion. In a derailment there is a 
saying that American engines break and British en- 
gines bend. This legend no doubt arose through the 
frame characteristics. 

The workmanship of details and quality of metal 
used is ordinarily superior in the British product, but 
as the price is correspondingly higher, this is as it 
should be. 

Taken all round, the American design of engine is 
more suitable to other countries than is the British, but 
it will be found that a good design of British engine will 
be neither better nor worse than a good design of Amer- 
ican engine. 

One South American railway is running American, 
Anglo-American, and British types of equal power on 
the same services. Of the three the hybrid is the most 
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satisfactory, combining as it does many of the good 
points of each. 

American locomotives are almost invariably excel- 
lent steamers and usually superior to the British loco- 
motive, due to many British manufacturers being ob- 
sessed with the idea that Welsh coal will be used. 


Train speeds 


As to which country runs the faster trains it is as 
well to remember that British trains are still timber 
built and the weight is cut to a minimum, an ordinary 
passenger car seldom weighing more than 65,000 lbs. 
and a sleeping car 100,000 lbs. With good tracks 
and light trains, one would, therefore, be surprised if 
the average speed of passenger trains was not higher 
in England. As to “crack” trains, the palm can go 
to any administration that considers that the advertise- 

“ment of high speed justifies the extra expense and 
trouble of fast running. The Great Western has ap- 
parently found that it does. 

There is no doubt that Britain runs the largest non- 
stop trains in the world. The ‘Cornish Riviera Limited,’ 
249 miles, ‘The Royal Scot,’ 299 miles, and ‘The Fly- 
ing Scotsman,’ 392 miles, being the three best examples. 
These are run mainly for publicity and are a result of 
the keen interest that the British public takes in its 
railways. 

Sleeping cars in Britain are better than those in the 
United States and fares are higher. No more need be 
said. When the American public requires brass bed- 
steads and separate cubicles for each person, and is 
willing to pay for them, American railroads will be 
only too pleased to provide them. 

The old hand-method of riveting boilers is, in mv 
opinion, slightly more reliable than the air-hammer 
method, but both are vastly inferior to the hydraulic 
system. 

British track was once “double-headed” and is still 
carried in “chairs” (not sleepers) which are carried 
on sleepers (ties). The double-headed system was 
abandoned when steel rails came in, but the capital 
cost of conversion to the flat-bottom rail would he 
enormous and unjustified. This track is on the whole 
satisfactory and incidently more silent and flexible than 
the flat-bottom type. 


Explodes a fallacy 


Your correspondent states that British locomotives 
will not run on American railroads as they are too 
“perfectly made,” while the contrary is equally impos- 
sible as British roadbeds are too rigid. British loco- 
motives, on the contrary, have occasionally run on 
American railroads, as happened when a Great West- 
ern locomotive was sent to the United States last year, 
and have neither derailed nor suffered damage at high 
speed. The loading gage is the only obstacle to loco- 
motives from American railways running in Britain. 
Could they do so, they would no doubt acquit them- 
selves with as much credit as the converse. 

British locomotives have, perhaps, a higher reputa- 
tion in the eyes of the world. If so, this is for one 
reason only: In buying a British locomotive there is 
reasonable assurance that it will be a good sound ar- 
ticle with a long life and reasonable economy in op- 
eration, while an American locomotive may prove the 
best engine on the railway, and, on the other hand, it 
may not. Many people prefer not to speculate when 
buying expensive things like locomotives. 


432 


` Jack shaft. 


Railway Mechanical Engineer 


Both American and British designers have foibles in 
design and construction, and I am convinced that the 
best practice lies somewhere between the two types. 


High pressure locomotive 
built in Switzerland 


BRIEF description of a new 850-lb. pressure 

steam locomotive which was built the latter part 
of 1927 by the Swiss Locomotive & Machine Works, 
Winterthur, Switzerland, was published in the March 
9, 1928, issue of the Engineer, London, Eng., page 274. 
The Engineer states that this locomotive was built for 
experimental purposes after several years of research 
work, preliminary trials and satisfactory tests. The 
boiier of this novel locomotive works at a pressure of 
850 Ib. per sq. in., and a high speed three-cylinder, non- 
compound engine operates the drivers through a geared 
In the middle of January, 1928, compara- 
tive road tests on the sections Winterthur-Romanshorn 
and Winterthur-Stein-Sáckingen, were made with a 
conventional superheated steam locomotive of 170 lb. per 
square inch pressure, and of equal output in order to 
ascertain the savings of coal and water obtainable with 
the high-pressure locomotive. Non-stop runs took 
place on consecutive days between Winterthur-Roman- 
shorn and Winterthur-Stein-Sáckingen, the composi- 
tion of the train and the weather being the same for 
each two comparative runs. The tests were made un- 
der the control of the officers of the Swiss Federal Rail- 


ways. The recorded test figures are given as follows: 
р Winterthur- Winterthur- 
Sections Romanshorn Stein-Sackingen 
and back and back 
Length in miles............... 70 93 
Maximum gradient. per cent.... .835 1.25 
Weight of train behind drawbar, 
ОПЕ: атаа dr pv is n n Ic 242 300 
Number of axles............... 31 40 
High Low High Low 
pressure pressure pressure pressure 
Average speed, m.p.h........... 38.4 37.7 34.2 33.2 
Coal consumption, ]lb.......... 1,710 2,600 2,230 3,200 
Water consumption, gal....... 1,358 2,522 1,700 3,170 


It is claimed that there is a saving of coal of from 35 
to 40 per cent with respect to the horsepower-hour at 
the drawbar and a water economy of from 47 to 55 per 
cent. 


A study of comparisons—A 212-ton industrial switcher sus- 
pended on a 10-ton crane beside a 2-8-4 type in the 
Battle Creek, Mich., shops of the Grand Trunk 
Western 
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Cows, machines and bottlenecks 


Bill Babbitt’s farm policies stimulate Tom James’ imagination—- 
He finds railroad shop equipment highly specialized 


Engineering Company called upon Purchasing 

Agent Shafer of the Carbon Valley Railroad, was 
also the morning that Purchasing Agent Shafer received 
a letter from Master Mechanic Highball Scott. High- 
ball's letter suggested that a few days fishing would be 
highly beneficial to the two faithful employees of the 
Carbon Valley Railroad. The letter was in accordance 
with tentative plans previously made. 

Shafer remembered Tom James as a member of the 
party occupying the smoking compartment of a Pullman 
at the time the Carbon Valley “Ranger” was delayed at 
Briggs Crossing. The two enjoyed a hearty laugh over 
Highball’s discourse on railroading directed towards 
Professor Jackson of Awanna Township High School, 
who had unwisely and in the presence of Highball Scott, 


T HE morning that Tom James of the Commercial 


The purchasing agent is observed making a purchase 


criticized railroad operation. It was not a difficult 
matter for the purchasing agent to persuade Tom James 
that fishing trips reflected certain direct benefits to sales 
and engineering men, as well as to railroad men. During 
the conversation the name of the former machine tool 
salesman, Bill Babbitt, was mentioned. As the Ever- 
green Nursery Farms were located in the upper reaches 
of Carbon Valley, there was no reason why a few hours 
stop could not be made at Babbitt’s farm. Tom James 
enumerated a list of select eatables which formed the 
mainstay of farm dinners. Shafer modestly admitted 
that he himself was a bear for fried chicken, home cured 
ham, country sausage, and certain other light articles of 
diet which were admitted to be non-injurious to husky 
farm hands. 


Tom James—Observer 


After a "phone call to Highball Scott, the trip was ar- 
ranged for a week from the following Thursday. 


* The third of a series of stories by a railroad man who was once a 
peddler. 
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Tom James arrived at Shafer's residence bright and 
early on the day appointed. It was a delightful run up to 
Rockside shops—one of those summer mornings, after a 
rainfall, when nature looks its best. A fine concrete road 
winding its way up through the valley, around hilly knobs 
well covered with forests. Birds doing their best for 
the entertainment of the visitors, squirrels perched on 
rock or stump and— wonder of wonders—back in the 
corner of a pasture, close to the woods and remote from 
the road, two deer grazing. Shafer's car fitted exactly in 
with the happiness of the morning ; a good machine glid- 
ing smoothly up the grades and swinging the bends grace- 
fully. 

Tom James, as the observer of the party, found ample 
food for comment on the various scenes viewed along the 
route. The concrete road and the bridges over which 
the car progressed were carefully observed. The probable 
number of years before some of the second growth 
timber would mature was another object of interest. 

In due time Highball's headquarters were reached 
and the three proceeded toward Evergreen Farms. Dur- 
ing a stop at a wayside gasoline station, Tom James 
examined the tires of Shafer’s car, and also made a 
mental note of the conversation between Shafer and the 
gas station proprietor while the gas tank was being filled 
and a little oil added to the crank case. Tom James 
observed the purchasing agent making a purchase. 


Evergreen nursery farms 


Bill Babbitt had mentioned that he was the owner 
of the Evergreen Nursery Farms, but had not mentioned 
that he was the owner of the best farm in the upper Car- 
bon Valley country. In addition to the nursery business, 
Bill raised some good stock and also bountiful crops. 

Bill made the party highly welcome and assured High- 
ball Scott that he had given his recent request for fishing 


'information full and due consideration, and that he was 


pleased to announce that arrangements had been made 
to enable his visitors to enjoy their outing in the fullest 
measure, but first, before going on to their destination, 
the party would be his guests at Evergreen Farms and 
enjoy a country dinner with him. The polite protests 
from the three visitors were in the tone of those who 
expected their refusals to be overruled. Such was the 
case and presently all were agreed that the next meal 
would be at Evergreen Farms. 

Probably Tom James enjoyed the visit more than the 
other guests. Babbitt showed the party his residence, 
completely equipped with modern conveniences; a barn 
with running water for the stock ; milking machines, and 
freshly whitewashed stable walls and ceilings. He 
pointed out his poultry houses and yards. Over in the 
hog lot the party inspected a family of porkers—the pride 
of Bill’s second oldest son, who was attempting to raise 
а ton-litter of pigs. The tool house, however, appeared 
to be the center of the earth to Bill. Here all farm tools 
not in active use were carefully housed. Here, also, was 
a small gasoline engine, a lathe and a drill. 
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From the tool house Babbitt and his guests returned to 
the farm house where dinner was being prepared. After 
the usual cleaning up, and other preliminaries enjoyed 
hy railroad men before a meal, Bill escorted his guests to 
the dining room to meet the members of his family. 
Mrs. Babbitt was introduced as owner of the concern. 
Bill, Jr. and Chuck, the young farmer with ambitions 
towards a ton-litter of hogs, were introduced respectively 
as farm engineer and vice-president in charge of hogs. 
The lesser members of the family were introduced in 
turn with Bill's concluding general introduction that “А 
better grade of Babbitt could not be found in the Carbon 
Valley”. The meal was entirely up to Tom James’ ex- 
pectations. Highball Scott’s face beamed full and red 
as a harvest moon as he, with the other guests, left the 
party and stepped into Bill’s office for a smoke and chat. 

“Your machine shop out in your tool house interests 
me," said Highball Scott. ‘Who is the machinist ?” 

“Well,” replied Bill, “either of my sons is handy 
enough to do a little job of machine work, if necessary, 
and I once served an apprenticeship at the trade myself. 
Since installing the machine tools, I have given the boys 
some instructions in the use of them.” 


“What line of machine shop work do you handle?” 
asked Highball. 


“Just the odd jobs that are required in the up-keep of 
our farm machinery and equipment” was the answer. 
“We occasionally do develop minor special appliances for 
our own convenience in connection with farm work, and 
we find a few tools decidedly convenient in building these 
appliances." 

“The question in my mind", said Tom James, “is 
whether it pays you to have a machine shop on your 
farm, when the tools are used only at infrequent periods ? 
Would it not be more profitable for you to take your 
work to the nearest regular machine shop?” 


“That question," replied Bill, “might be answered in 
exactly the same manner as a similar question pertaining 
to tools in shops of far greater importance than my little 
place. The actual cost of the work turned out in my 
shop is probably greater than the same piece would cost 
if the work were hired done in some local machine shop. 
But there is another side to the story. 

“I have, for instance, a binder, a mowing machine and 
a hay loader. Any one of those machines works but a 
few days in the entire year, nevertheless, when once the 
season commences for those machines to be worked, we 
double-crew them and work them as many hours as we 
have daylight. Now, you must remember that when a 
crop is ready to harvest, the work must be pushed at top 
speed until you have your crop safely put away. I could 
hire the use of similar machines from some of my neigh- 
bors at less cost than I could afford to own them. How- 
ever, if I depended upon my neighbors for these ma- 
chines, I would secure the use of them only at the time 
when the machines were not in use by someone else. 


“In case one of these machines breaks down—which 
rarely occurs—we must again get it going in the least 
possible time. While we drive to the nearest repair 
shop, await our turn to get our work done, and get back 
to the farm, my piece of harvesting machinery has been 
idle. The first cost, so far as the actual piece of work 
is concerned, would show a loss in the operation of my 
machine shop. The gain in the service hours of my farm 
equipment by our being ready to make any minor repairs 
promptly, shows a handsome profit from the operation 
of my shop. Or, by way of comparison, let's consider 
it this way. One man with a scythe can mow grass. 
Fact is, in the days of our forefathers, all harvesting was 
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done in that manner. The mowing machine that worked 
only a few days or weeks and lay idle the remainder of 
the year had not been invented. Today, time and man 
power is too valuable to spend harvesting grass with a 
scythe. Hence the mower. 

“То get back to the use of the machines, Bill, Jr., 
whom I call my farm engineer, and myself, considered 
all the angles of cost and return before we bought the 
tools. We decided that we were justified in the outlay. 
We have since been able to demonstrate to our own satis- 
faction that cur decision was a wise one." 


Farm engineering 


“That title—farm engineer—interests me," said James. 
“Would you mind explaining that particular branch of 
engineering to me?" 

“Gladly,” was the answer. “Му son finished an agri- 
cultural course at State College. After Bill got home, he 
proceeded to put some of his college training to practical 
use. Possibly, if you had the background, the story 
would be more understandable. I did not buy this farm 


Bill Babbitt welcomes his friends to the farm 


in the same condition as you now see it. It was in a 
rather run-down condition when we acquired it, which 
was while Bill was still in school. Before buying, Bill 
secured the aid of the county farm agent and had the 
soil tested. Thus, we knew before we purchased the 
farm what we might expect to raise from the soil. My- 
self, I have always had great respect for a competent 
engineer. One of my bosses once said that ‘an engineer 
is a man who could do for a dollar what any darned 
fool could do for five. Young Bill tends to apply 
engineering principles to everything he does; his con- 
clusions have been so decidedly gratifying that I have 
christened him my farm engineer. 

"You saw our cows. Onr breeding stock was pur- 
chased on a basis of quality and records first; Price, a 
secondary consideration. We sell a considerable amount 
of milk. We test and weigh the milk from each cow 
and thus we know what each one is producing in the way 
of butter fat as well as in volume. ү 
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“You saw our poultry houses. My daughter, who is 
quite interested in poultry raising, keeps a check on that 
battery of egg-turning machines. As soon as a unit 
commences to fall below the required production, that 
unit, as we would say in the shop, is ‘retired account of 
obsolescence’. 

“Our farm methods, when we commenced operations, 
were considered somewhat in the nature of a joke by the 
so called practical farmers of this district. | However, 
our stock soon commenced taking first prizes at the 
county fairs, and we occasionally sell a calf for more 
money than some of our so called practical neighbors 
are able to secure for a full grown scrub animal. 

“We are raising very good crops of the ordinary farm 
products. We have applied scientific farming methods to 
our fruit raising and find, there again, that a wise ex- 
penditure of capital in the beginning, followed by intelli- 
gent management and an accurate performance knowl- 
edge, is the surest road to success in this line of work. 


Tom James compares farming with manufacturing 


“Do you know, Bill," said Tom James, “that you run 
your farm almost exactly in the same manner as the large 
manufacturers manage their shops. I have had a fair 
amount of engineering experience in the industrial field 
and if you would substitute the words ‘foundry’, ‘forge 
shop’, or ‘finishing department’, for the words ‘cows’, 
‘chickens’, and ‘pigs’, one would almost imagine you were 
describing the operation of a well managed manufactur- 
ing concern. 

“T remember, Bill, the time we sat in the smoker to- 
gether, that you told us we need not expect to come to 
your farm and find a fifteen-year old cow or a ten-year 
old hen on the place. You also said that a contract shop 
that kept a flock of pickpockets in the shape of machines 
from twenty to fifty years old was due for a new boss 
with the title ‘County Sheriff.’ 

“You were certainly right in the second part of your 
statement—that a contract shop depending on worn-out 
equipment is due for a fall. It’s a fact. I have seen it 
happen. I remember, at the same time that we talked, 
that Highball mentioned having a drill press in his shop 
which was harvested about the year 1890. I notice that 
the machine tools out in the tool house are practically 
up-to-date machines, and that, even for use in a farmer’s 
tinker shop. 

“Do you know, Highball, I believe you would find it 
highly interesting, as well as profitable, to select some 
bright young fellow around your plant and work him for 
a spell in the same capacity as Bill, junior has on the farm. 
Never mind about the title. ^ Let's just select some 
imaginative youngster, with an inquiring turn of mind. 
who is not handicapped by an excess of tradition. What 
I mean is, that this youngster docs not know enouch to 
know what you or myself, acustomed to seeing years 
of routine, would consider right or wrong. 

“Suppose, in place of Bill's boy's agricultural course, 
this youngster, even though he may be a college-trained 
man, visits a few good live contract shops or manufac- 
turing plants. Со around with him yourself, and 
observe some of their methods, as well as the equipment 
used. Train the boy to acquire an insight into produc- 
tion from a given type machine. Also, he should get 
some ideas of maintenance costs. It would likewise be 
well for him to observe the sequence of operations in a 
manufacturing plant. 

“Now mind,” Tom continued, “I am not hinting that 
your shop or your methods are out of date. On the other 
hand, as we know that perfection is rare in this life, 
we may assume that your shop might show noticeable 
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improvement over your neighbor’s railroad shop just as 
Bill Babbitt’s farm, engineered by an amateur but super- 
vised by a hardened business man, has shown decidedly 
gratifying results when compared with the farms around 
him which are managed by what we might call practical 
farmers, not theorists. 

“You know, Highball, it is really possible for a man to 
be too practical. It is possible for a man, who today 
is managing his business in the most up-to-date manner, 
to overlook the changes that are taking place as the 
procession moves along. What is practical and correct at 
the present time will, in many cases, be mighty inefficient 
a quarter of a century hence. While I have never been 
a railroader, I have learned a few things about railroad 
shops which I believe places them in their equipment 
requirements in a class by themselves. A railroad shop 
could not operate equipped only with highly specialized 
machines, as is the case in the automobile manufacturing 
plant. On the other hand the best contract shop on the 
map would fall short in comparison with a railroad shop 
in certain lines of production unless equipped with some 
tocls developed especially for railroad shop work. 

“You railroad shop men seem to think that your work 
is all of a general line of repair work. Even from what 
little I have seen, I know that this is a false impression. 
Your shops all have a few highly specialized tools which 
turn out wonderful performance records. You are so 
close to them that you do not realize what you are doing. 

“Take, for example, your double-end axle lathe; your 
car-wheel borers, your mounting and de-mounting wheel 
presses; your driving-wheel lathe in your machine shop; 
your quartering machines; your drop tables in your 
roundhouse, and many other special appliances which you 
have; all of these machines turn out work when properly 
installed and efficiently handled at a rate that is surprising 
when contrasted with the performance of some machines 
alongside of them. What is your opinion, Friend 
Babbitt ?” 

“Nothing else but right,” answered Bill, “but there is a 
reason.” 


The bottle neck of the shop 


“Once upon a time, back in the days of wooden cars, 
it probably was found that car construction or repair 
would always be ahead of truck building or repair. That 
was due to the delay in securing mounted car wheels. 
We note, similar to Highball’s five drill presses, that the 
machines for boring car wheels could not keep up to the 
demand. Consequently, some fellow investigated the 
condition and found that the demand was mighty press- 
ing. When that fellow developed a machine that would 
bore as many car wheels in a day as two or three of the 
old machines would turn out, and was able to prove his 
talk to the satisfaction of a worried mechanical officer, he 
had sold a machine. More than that—he had developed 
a market for car-wheel borers. 

“The wheel press, a single-end, 150-ton machine, was a 
mighty important piece of equipment when I worked 
around railroad shops. Before I left the machine tool 
business, however, the big shops were equipped with 
double-end wheei presses which would knock off wheels 
almost as fast as a school boy would club chestnuts. 

“The driving wheel lathe developed a good deal on the 
same order. Why, men,” said Bill, “I know where a 
driving wheel lathe was in use, although it was for turn- 
ing an occasional cut journal, only a few years ago that 
was really an interesting object lesson. This machine 
apparently marked the first step of the transition of the 
old light-frame engine lathe into the present high-power 
driving-wheel tathe with a capacity of a pair of wheels 
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from floor to floor in thirty minutes. This old veteran 
was simply a large engine lathe with the cross slide so 
arranged as to permit the driving wheel to swing directly 
in front of the tool post on anything up to the full swing 
of the lathe. On the rear of the tail stock was mounted 
a bracket to carry a quartering bar. 

"In the days when a railroad had only а few loco- 
motives, these few locomotives had never more than 
three, and more frequently two pairs of driving wheels. 
When renewals of driving axles and wheel centers were 
infrequent, the combination single-end tire-turning and 
quartering machine was, doubtless, entirely satisfactory. 
As time passed on, and particularly after the advent of 
high-speed steel, the old-fashioned light driving-wheel 
lathes, although they were a vast improvement over the 
one which I have just described, in many cases con- 
stituted the bottle neck of the locomotive shop. 

“What was the result? The modern wheel lathe, of 
course. Now it is not uncommon to see a wheel lathe 
standing idle 50 per cent of its time, in a shop where 
a few years back two wheel lathes, working overtime, 
gave a machine shop foreman nervous prostration. 

“Now,” continued Babbitt, “that brings me to some- 
thing else. It is possible that machine-tool salesmen 
have tried to interest a prospect in a machine tool, 
but were unable to do so for the apparently good 
reason that there would not be sufficient work 
to keep the machine in operation half of the time. In 
the case of the wheel lathe which stands idle half of the 
time, the only expression evident concerning this ap- 
parently highly uneconomical condition is one of relief 
and the comforting assurance that when a congestion 
of driving-wheel work does occur it will be cleared 
away in a mighty short order. Your wheel-turning 
capacity may exceed its current demands by a hundred 
per cent without causing any noticeable inconvenience. 
Just as surely as the car wheel borer; the car wheel 
press; or the old weak-backed tire lathe once choked 
the flow of work in their respective departments, some 
other equipment some place in every shop tends to slow 
up output. Really, it does look inconsistent to see two 
60-in. driving wheel tires turned from floor to floor in 
about thirty minutes or, roughly, at the rate of fifteen 
minutes each, while at the same time a lathe-hand nearby 
may spend half an hour or more making some small 
piece, in an engine lathe, which could be knocked out 
in one-tenth of the time with a special machine. 

“This brings us back, of course, to the argument 
that because of the small quantity required, the high first 
cost of the machine, that the special machine would not, 
in the long run, be profitable. There is no question. 
That is absolutely right, but are your machines, High- 
ball, equipped, for example with special appliances that 
will serve to bridge the gap between the standard ma- 
chine and the automatic? 

“I might put that in another way. If you were going 
to buy a machine, let's say to turn rod bushings, I don't 
doubt but what you would desert your old friend, the 
30-in. engine lathe with a bed long enough to take six 
feet between centers, and cast about for some specialized 
chucking machine. You would finally light upon a small 
upright boring machine. Probably something of the side- 
head type with a turret tool post on the side head and an- 
other turret on the vertical slide. This could be equipped, 
with provision to mount eight or ten tools. It is entirely 
possible that, if at the same time you were buying a new 
engine lathe, you would buy the same old standard ma- 
chine without a special attachment of any kind. 

"Another thing. It is not at all uncommon to see 
a good machine harnessed to its load by means of totally 
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inadequate fastenings. It is somewhat like seeing a good 
wagon with a well-kept team of horses attached with a 
worn-out or make shift harness. The inadequate harness 
would be the bottle neck in the hauling capacity of the 
farmer’s transportation machine. I believe Tom James’ 
idea is a good one in almost any shop. 

“It is always easy to overlook the bottle neck if it is 
composed ot several units instead of being composed of a 
single piece. I know it sounds like rank treason to a 
shop man to urge him to discard a machine that has been 
in service comparatively few years and which still may 
be producing as much as it ever did. However, your man- 
agements have probably often scrapped locomotives that 
would handle as many cars as the day they were pur- 
chased, nevertheless the locomotive became the bottle 
neck in caring for the increased traffic demands. 

“Some of my neighbors have scrub cows. You could 
purchase two or three of these scrubs for the same price 
that one of mine may be purchased for. The scrub takes 
up as much space as my cow. The scrub cow eats as 
much. А in all, each one is just a cow; four legs, one 
at each corner, but one is a high-grade milk producing 
machine, the other is the hottle neck of the dairy business. 

. "Your remarks, Friend Babbitt, are highly interest- 
ing," said James, “and apparently a contracting company, 
a farm, or a railroad shop must be conducted on the 
same basic principles. Your machine shop seems to 
occupy the same station on your farm as is held by the 
specialized equipment of the railroad shop. You could 
have, as many farmers do, a few wrenches of various 
types, a rusty hatchet, possibly a worn-out file or two, and 
be equipped to remove parts of a machine. You could 
then sacrifice the time when your machine should be 
employed while you wait at the local repair shop. 

“You could, on the other hand, load your place with 
gadgets for which you would have no earthly use. You 
have done neither one. You have taken the natural 
course and provided simply enough to care for your 
possible peak load, which in your case means a broken 
down machine at a busy time.—I believe that a survey of 
Highball's shop would interest him immeasurably. 

"Mr. Shafer, you have been rather non-committal 
throughout the discussion. How do you like Bill's prin- 
ciples of farm engineering?” 

“T think they are right," was the answer, “but compar- 
ing Babbitt with his neighbors, he has made a rather 
extensive outlay. At the same time he is justified, as the 
results will pay fur his investment. Of course, my posi- 
tion is somewhat different. I could not consistently 
recommend spending my company’s money with a lavish 

and. 

"Quite so, quite so, Mr. Shafer,” replied James. "But 
when we stopped at that filling station, I noticed the 
tires on your car. You ere equipped with first-class tires 
produced by a reputable maker, and when you bought 
oil for your motor, you did not inquire for the cheap 
01]. You bought the best he had." . 

"Certainly I did," answered Shafer. "I bought oil 
that I know to be good. I have used it for a long time.” 

“So have I,” answered James. “I, too, know it to be 
good. Possibly our opinions in regard to the purchase 
ofoil may throw some light on Highball’s peculiarities їп 
sometimes ordering materials which at first glance may 
seem rather high priced.” А 

“Well, price is not the whole thing. In purchasing 
automobile oil,” explained Shafer, “two oils may look 
alike but in worth they would be widely different.” 

“Right,” said James. “First cost does not always tell 
the story in a lot of things. Come on, fellows, let’s get 
in some fishing.” 
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Attempts to increase steam 
. locomotive efficiency 


Efforts of American builders have been directed toward 
raising the admission pressure 


By A. I. Lipetz 


Consulting engineer, American Locomotive Co., Schenectady, М. Y. 


Part II 


lower the exhaust line of the locomotive steam 

cycle; the efforts of the locomotive builders and 
railroads have been directed towards raising the admis- 
sion pressure. 

When at the beginning of this century pressures of 
225 Ib. per sq. in. were applied, mostly in compound 
engines, it was thought that this pressure was the limit 
for a radial-stay firebox. 
years later the Pennsylvania built a 2-10-0 locomotive 
with 250 Ib. pressure, known as the I1S Class, of which 
hundreds have been constructed since. Now it is main- 
tained that this is the limit for radial-stay fireboxes, al- 
though several instances are known where higher pres- 
sures were applied; these are the European turbo-loco- 
motives referred to in Part I; namely, the first Ljung- 
strom locomotive with 285 lb., the second Ljungstrom 
locomotive for the Swedish State Railways with 500 Ib. 
pressure, the Ljungstrom narrow-gage locomotive for 
Argentine and the Beyer-Peacock locomotive, both with 
300 Ib. pressure, and the Maffei-Zoelly locomotive with 
a boiler which carries a pressure of 313 lb. per sq. in.— 
all of which have radial-stay fireboxes. With proper 
staying, still higher pressures are possible, although it 
would be rather difficult to use very high pressure with 
the American type of firebox, as the flexible stay- 
bolts require large openings in the wrapper sheet and 
would not permit a very close spacing. The fireboxes 
in the European locomotives are made of copper, and 
are of dimensions that do not require flexible staybolts, 
whereas in large American fireboxes flexible staybolts 
are indispensable and probably would be necessary, even 
if the fireboxes were made of copper. Quite recently 
two boilers with radial-stay fireboxes, one for 275 lb. 
and another for 300 Ib. per sq. in., have been built for 
the Delaware & Hudson and have now been in service 
for about a year. The outside roof sheet of the 
second boiler has been made of mild nickel steel; all 
other sheets in the firebox and stays are of ordinary 
material. It would, therefore, seem that, with the 
present material for fireboxes and stays, 275 to 300 1b. 
per sq. in. is the limit for a radial-stay firebox in this 
country. 

Development of the Brotan firebox 


When, several years ago, demands for higher pres 
sures became very persistent and when 250 Ib. pressure 
was considered the limit for a radial-stay firebox, it was 
thought necessary to replace the conventional firebox 
with its flat surfaces and multitude of stays, by a struc- 
ture consisting of water tubes which can stand high in- 
side pressures much better than flat surfaces. The Bro- 
tan firebox, introduced in Austria, Hungary and Russia 


Ne attempts have been made in this country to 
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Nevertheless, about 10 or 15 · 


some 20 to 25 years ago, has been taken as an example 
and several modifications have been tried in this country 
within the last several years. 

The original Brotan boiler, as used in Central Eu- 
rope’, consists of a watertube firebox connected with а 
fire-tube boiler of the ordinary type. The firebox itself 
is built of a series of tubes which connect a hollow cast 
steel frame at the bottom of the firebox with two drums 
(in some designs with only one drum) placed at the 
top. The top drums are connected with the upper part 
of the barrel of the fire-tube boiler, whereas the bottom 
frame is connected with the bottom part of the tubular 
barrel by means of two return pipes. Thus it was sup- 
posed to establish very effective circulation and insure 
efficient evaporation. 

The first locomotives with Brotan boilers were built 
in Austria and carried a boiler pressure of about 165 Ib. 
per sq. in. The reason for building at that time a water 
tube firebox was not the use of high pressures, but the 
desire to reduce the maintenance cost of the fireboxes 
which became alarmingly high in view of bad water and 
high sulphur coal, at that time in use on Austrian 
roads. ? 

Certain difficulties were met with in the operation of 
these locomotives, and while these boilers were also tried 
in other countries (Russia, Germany and Algeria), they 
did not become very popular, at least outside of Hun- 
gary. In recent years this design was further developed 
in several scores of locomotives built for Hungary 
for pressures from 156 to 231 Ib. per sq. in. ? 

In 1916 two locomotives were built by the American 
Locomotive Company for the New York, New Haven 
& Hartford with McClellon fireboxes which were sim- 
ilar to the Brotan, but differed in many details. They 
were built for 200 Ib. pressure. Certain defects de- 
veloped in these experimental boilers; they were cor- 
rected in 1920, and the service of modified boilers turned 
out to be so satisfactory that in 1924 a Mountain type 
locomotive was built with a McClellon boiler for a 
pressure of 250 lb. per sq. in., and since then 20 loco- 
motives for a pressure of 265 lb. per sq. in. have been 
built, all by the American Locomotive Company for 
the New York, New Haven & Hartford. 

The McClellon firebox 

The McClellon firebox* of the later design differs 
from the Brotan firebox in that it has three top drums 
riveted together and connected with the tube sheet 
of the fire-tube boiler. It further has a combustion 


1 The Railway Age, May 4, 1906, pp. 758-762; also The Railroad 
Gazette, February 14, 1908, pp. 211.214. 

2 The use of high steam pressure in locomotives, by Professors E. C. 
Schmidt and J. M. Snodgrass, Mechanical Engineering, 1926, p. 1197. 


3 Railway Gazette, March 30, 1923, pp. 524-526, January 11 and 25, 
February 15, 1924, pp. 49-52, 104-105 & 205. 
* Railway Mechanical Engineer, March, 1926, pp. 143-150. 
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champer rormed by the lower surfaces of the three 
drums and a series of tubes which merge into the ex- 
tended rear course of the barrel, near the bottom. In 
order to connect these tubes with the mud ring and with 
the tubular part of the boiler, a trough is provided 
which extends underneath the shell of the boiler. The 
firebox is braced in such a way as to form a rigid gir- 
der-box enclosing the drums and mud ring, and thus re- 
lieve the tubes of stresses from unbalanced inside pres- 
sures. 

One of the 4-8-2 type N. Y., N. H. & H. locomotives, 
road No. 3500, equipped with a McClellon boiler was 
tested in comparison with a similar 4-8-2 locomotive 
with an ordinary boiler. The principal dimensions were 
alike, the cylinders were 27 in. by 30 in., the pressure 
in the McClellon boiler was 250 Ib. per sq. in. and 
in the ordinary boiler, 200 Ib. per sq. in. The dif- 
ference in pressures was made up by the difference in 
maximum cutoffs, the latter being 70 per cent in en- 
gine No. 3500 with the McClellon boiler, and 85 per cent 
in the ordinary engine. Tests were made with a dyna- 
mometer car over the same division from New Haven, 
Conn., to Providence, R. I., a distance of 113 miles. The 
test results showed a saving of 5 per cent in water, and 
of 18 per cent in coal per drawbar horsepower in fa- 
vor of engine No. 3500.5 The saving in steam is the 
result of the higher pressure which also permitted the 
use of shorter cutoffs for the same load. This, in turn, 
should have caused a 5 per cent saving in fuel increased 
by the effect of better boiler efficiency due to a smaller 
evaporation rate, which can be estimated to be about 
4 per cent, totaling 9 percent. The rest, namely, 
18—9=9 per cent, is probably due to the larger direct 
heating surface which also contributed to the increase 
in boiler efficiency. The total overall efficiency of loco- 
motive No. 3500 was 7.47 per cent, as compared with 
6.46 per cent of the ordinary locomotive. 


The Baldwin No. 60,000 


About two years ago an experimental 4-10-2 three- 
cylinder compound locomotive was built by the Baldwin 
Locomotive Works, known as locomotive No. 60,000, 
vt^ a modified Brotan boiler carrying a pressure of 350 
I^. per sq. іп. The firebox consists of a hollow cast-steel 
cud ring, two drums and 4-in. tubes forming two side 
walls and connecting the mud ring with the drums. 
There are no tubes in the back head. The combustion 
chamber is not built into the fire-tube boiler, but is a 
part of the firebox, separated from the firebox proper by 
a brick arch. This is supported by five arch tubes 
which are led from the upper drums to a transverse 
member of the mud ring. The two drums are directly 
attached to the back tube sheet of the fire-tube boiler. 

The locomotive has three equal cylinders 27 in. 
by 30 in. of which the middle is the high-pressure 
Cylinder, and the two outside are low-pressure cylinders. 
The ratio of volumes is 1:2. Each cylinder has its own 
independent valve motion. 

The rated tractive force is 82,500 lb. The weight of 
the locomotive is 457,500 Ib. and the weight on the 
qure is 338,400 Ib. The factor of adhesion is thus 


The locomotive underwent very exhaustive tests on 
the Altoona, Pa., testing plant.” ' The consumption of 
steam per indicated horsepower showed a remarkable 
steadiness. It varied from 14.2 to 16.6 lb. per hour, 
—— Сз 

* Idem, p. 150 

* Baldwin Locomotives, April, 1927, рр. 42-50, also Raikeay Mechanical 
Engiacer, January, 1927, pp. 8-11. 

* Locomotive No. 60,000, The Baldwin Locomotive Works, Philadel- 
phia, 1926, 
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which corresponds to an engine thermal efficiency of 
from 11.5 to 13.5 per cent. This is undoubtedly the 
result of combining high pressure with compounding 
and high superheat. The boiler efficiency varied from 
71 per cent at a rate of firing of 47.6 lb. per sq. ft. 
of grate area per hour to 51 per cent at a rate of 143 
lb. per sq. ft. The effect of the feed water heater is not 
included in the above figures of boiler efficiency. The 
mechanical efficiency of the locomotive varied from 65.9 
to 89.9 per cent, and the total overall efficiency of the 
locomotive from coal to drawbar pull on the test plant, 
feed water heater included, fluctuated between 5.6 to 
7.8 per cent. 
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Number of Explosions 


Relation between cylinder efficiency and expansion for 
various steam pressures 


During the tests a maximum tractive force of 74,764 
Ib. was obtained at a speed of 15.2 m.p.h. with a 90 
per cent cutoff in the high-pressure cylinder. The actual 
factor of adhesion was thus 4.5. This tractive force, 
if referred to the two low-pressure cylinders only, cor- 
responds to a mean indicated pressure of 58 per cent 
of the boiler pressure. 

The maximum power of 4,515 i.hp. was developed 
at a speed of 37.6 m.p.h. with an 80 per cent cutoff in 
the high-pressure cylinder and 50 per cent in each of 
the two low-pressure cylinders. As the weizht of the 
locomotive is 457,500 lb., the weight per horsepower 
(actual) is 101.5 Ib. 


The D. & H. high pressure locomotives 


The Delaware & Hudson placed in service two high- 
pressure locomotives built by the American Locomotive 
Company; viz, in 1924 the Horatio Allen with 350 
lb. pressure, and in 1927 the John B. Jervis with a 
pressure of 400 Ib. per sq. іп. These two locomotives 
are of the 2-8-0 type. $ They were designed by J. E. 
Muhlfeld, consulting engineer for the Delaware & Hud- 
son, and in all essentials the two locomotives are alike, 
differing slightly in the size of the firebox, in the pres- 
sure and in such dimensions as were caused by these 
changes. 

The Muhlfeld boiler consists of two headers, each 
composed of two parallel flanged sheets riveted together. 
The headers are connected by four drums which pro- 
ject through the headers and are riveted to their flanges. 
The two upper drums have forward extensions riveted 


to a stayed saddle secured to the tubular boiler shell; 


* Railway Mechanical Engineer, February, 1925, pp. 78-86, and April, 
1927, pp. 207-211. 
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the latter is riveted to the front flange of the first head- 
er. In order to provide for communication between the 
four drums and the headers, and between the top drums 
and the saddle, each drum has circumferential ports be- 
tween the two sheets of the header or saddle. The side 
walls are composed of 2-in. and 214-in. tubes (in the 
John B. Jervis of only 2-V5-in. tubes) placed between 
the drums in several rows similar to a marine type 
construction ; in the Horatio Allen in six staggered rows, 
and five in the John B. Jervis. The two engines are 
of the two-cylinder cross-compound type. Their cylin- 
ders are: in the Horatio Allen 23-17 in. and 41 
in. by 30 in. stroke; and in the John B. Jervis 24-14 in. 
and 38 in. by 30 in. This variation is due to the differ- 
ence in pressures. The rated tractive force, in both cases 
is a little over 70,000 Ib. for compound work. At start- 
ing, when the engine can work simple, the tractive force 
is 85,000 Ib. in addition to 18,000 Ib. developed by the 
auxiliary locomotive on the tender. In actual service 
the Horatio Allen developed a tractive force of 75,000 
Ib., in compound, at five miles an hour, which corres- 
ponds to a combined mean indicated pressure referred 
to the low pressure cylinder of 48.5 per cent of boiler 
pressure. The actual factor of adhesion is 3.93; the es- 
timated is 4.18, the weight on drivers being 295,000 Ib. 

Special tests made with the Horatio Allen on the Del- 
aware & Hudson showed that the locomotive is very 
economical. Ап average of five runs made with a dyna- 
mometer car between Oneonta, N. Y., and Dante, over 
a distance of 28.76 miles with predominating grades of 
.5 per cent. resulted in figures ? shown in the table. 


Results of dynamometer car tests of the “Horatio Allen 


Gröss tons Ac "Pr 3125 
Average speed, m.p.h. ......... .............................. 16.5 
Rate of firing, b. m aq. ft. pet hr. uu oce eS Phe ebay 57.4 
Equivalent evaporation ....................................... 10.7 
Boiler efficiency, per cent ................................... 75.8 
Average cutoff (high pressure), per cent ........................ 63.6 
Average ihp. cos уу Кекке Ау a ЕЛИ ШОК AS ETIAM A REA 1814 
Dry coal per i.hp.-hour, lb. (auxiliaries included) ............... 2.197 
Same per drawbar hp.-hr, .................................... 2.312 


Overall thermal efficiency of locomotive, per cent ................ 8.02 
Note—The locomotive has no feedwater heater. 


No figures on the John B. Jervis have been communi- 
cated so far, but the indications are that this locomotive 
is even more economical than the Horatio Allen. 


High pressure developments in foreign countries 


While in this country railroads and locomotive build- 
ers have been experimenting with pressures from 250 
to 400 lb. per sq. in., raising the pressure by 100 lb. 
and 50 Ib. at a time, the German Schmidt Superheater 
Company, which is well known in connection with the 
development of superheaters on locomotives and in sta- 
tionary plants, has been conducting tests with pressures 
of 853 Ib. per sq. in. in application to multicylinder com- 
pound reciprocating engines with different combinations 
of interstage heating. !? "The results of their tests could 
not be directly applied to locomotives in view of the 
complications involved, but out of the experiments a 
new type of a high-presstire boiler for locomotives has 
been developed." There are two fundamental princi- 
ples embodied in the boiler; first, the principle of two 
working pressures, a high and a moderate pressure, and, 
second, the principle of indirect evaporation. The boil- 
er consists of two separate units, a high-pressure water- 
tube firebox with a superheater, where steam of 853 Ib. 


* These data became available through the courtesy of G. S. Edmonds, 
superintendent of motive power, Delaware & Hudson. 

19 Hochdruckdampf bis 60 atm. in der Kraft-und Wármewirtschaft by О. 
H. аи Zeitschrift des Vereines Deutscher Ingenieure, 1921. No. 


26. 663. 

и Каса] Engineering, 1926, pp. 1200-1201; Railway Mechanical 
Engineer, January, 1927, pp. 4-6, and The Engineer, January 20, 1928, 
pp. 81-82. 
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pressure is generated and superheated to 750 deg. F., 
and a moderate-pressure fire-tube boiler where water is 
evaporated into steam of 199 lb. pressure and super- 
heated in a separate superheater. This boiler works in 
conjunction with a three-cylinder compound engine; 
steam of 853 Ib. pressure and 750 deg. Е. temperature 
is admitted to the middle cylinder and after expansion 
and corresponding cooling is exhausted into a pipe, 
where it mixes with highly superheated live steam of 
199 ]b. pressure from the fire-tube boiler and the second 
superheater, and enters the two low-pressure cylinders. 
А temperature of 570 deg. F. is obtained. After hav- 
ing performed the work it is exhausted into atmosphere 
in the ordinary way. 

The other principle—of indirect evaporation—has 
been materialized in the following way. Steam of 853 
lb. pressure is generated in a drum placed at the top 
of the firebox. The latter is composed of a series of 
water tubes, the lower ends of which are connected by 
a foundation ring, while the upper ends merge into hori- 
zontal pipes, also called steam collectors, which are con- 
nected with steam coils placed in the water space of 
the upper drum. The firebox tubes with their founda- 
tion ring, the steam collectors and the coils form a 
closed system separated from the water in the drum. 
The former is filled with distilled water, the latter is 
fed with water from the tubular boiler. The distilled 
water is heated in the firebox and steam of a pressure 
varying between 1,100 and 1,300 lb. per sq. in. is gen- 
erated. In passing through the coils this ultra-high 
pressure steam transmits its heat to the water in the 
drum and evaporates it into steam at 853 Ib. per sq. in. 
gage pressure. After having given up its heat, the ultra- 
high pressure steam condenses and returns back to the 
tubes where it is again evaporated, and so on. The dis- 
tilled water serves only as a medium for the indirect 
heat transmission from the firebox to the water in the 
drum. No scale or mud of any kind can collect in this 
closed circuit of distilled water. 

The high-pressure steam generated in the drum passes 
through a superheater placed in the fire flues of the tu- 
bular boiler, which is heated with gases leaving the fire- 
box as in ordinary boilers. The moderate-pressure steam 
(199 Ib. per sq. in.) generated in the tubular part passes 
through another superheater also placed in fire flues. 

The ultra-high pressure locomotive was rebuilt by 
Henschel & Son, Cassel, Germany, from an existing 4- 
6-0 three-cylinder simple-expansion passenger locomo- 
tive (Class S10?). А new inside high-pressure cylin- 
der was placed between the frames, and 11 7/16 in. 
was chosen for its diameter. The outside cylinders 
were left unchanged; they had a diameter of 19-11/16 
in. and were made low-pressure cylinders. The 
stroke of all three cylinders remained 24 13/16 in.; 
the diameter of driving wheels is 78 in. The cyl- 
inder volume ratio is 5.94, The rated tractive force is 
33,400 Ib.; this corresponds to a mean effective pres- 
sure, referred to the two outside cylinders, of 272 Ib. 
рег sq. in., or to a boiler pressure factor of 31.9 per cent. 
This is rather high for expansion in cylinders with a 
volume ratio of almost six. Ап explanation of this will 
be given later. 

The locomotive was completed in 1925 and since then 
has been in experimental service on the German State 
Railways. Very elaborate tests made in Germany 
showed at full power a steam consumption of 15.6 Ib. per 
drawbar horsepower-hour behind the tender.? The 
minimum coal consumption per same unit was obtained 


о The Engineer, January 20, 1928, p. 80. 
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at approximately half power and amounted to 2.25 1Ь., 
this corresponding to 8.86 per cent overall efficiency. Per 
indicated horsepower-hour the steam consumption 
amounted to 13.4 Ib. | 

Comparison of these figures with test results available 
from German road tests with other locomotives of the 
same class shows a saving of at least 20 per cent in coal, 
in favor of the Henschel-Schmidt high-pressure loco- 
motive. 

The described high-pressure locomotive is not the only 
attempt of this kind now being made in Europe. The 
Swiss Locomotive Works, Winterthur, are engaged in 
building a high-pressure locomotive of a different type. 
The boiler is of a novel design and will carry only one 
pressure of 850 lb. The engine is a separate unit con- 
sisting of several unaflow cylinders, designed to run at 
a maximum speed of 1,200 r.p.m. The shaft of the en- 
gine is geared to a jack shaft connectéd to the driving 
wheels by means of gears. 

The Schwartzkopff Locomotive Works of Berlin is 
developing a 2,500-hp. locomotive with a boiler designed 
by Professor Loeffler, in which saturated steam of 1,500 
lb. per sq. in. is generated by introducing highly super- 
heated steam of moderate pressure into heated water. 
The high pressure saturated steam is afterwards highly 
superheated. : 

The Mafiei Locomotive Company, Munich, Ger- 
many, which built the turbo-locomotive described in 
Part 1, is now building another locomotive ordered by 
the German State Railways, equipped with a Benson 
boiler which generates steam at water's critical pressure 
and temperature; viz., about 3.200 lb. per sq. in. and 
700 deg. F. For practical purposes the steam will be 
expanded to about 2,500 Ib. per sq. in. and superheated 
afterwards. The locomotive will have a high-pressure 
and low-pressure turbine, and a condenser. 

The Krupp Company is developing for the German 
State Railways a turbo-locomotive with a pressure of 
850 Ib. per sq. in., and a condenser. The locomotive 
will have one high-pressure and two low-pressure tur- 
hines, of which one low-pressure turbine will be used 
{ог speeds of 31 m.p.h. and over, and the other for 
speeds below 31 m. p. h. ?? In this way the turbines will 
be used at more appropriate speeds resulting in higher 
efficiencies, and the disadvantage of a direct connection 
between the turbine and driving wheels, indicated in 
Part I, will be partly eliminated. 


Efficiency of high pressure steam 


Before closing it would be well to touch upon several 
points which have a bearing on the efficiency of high- 
pressure steam and the type of engine and boiler which 
can be used in connection with it. 

The higher the pressure, the higher the water and sat- 
urated steam temperature. At 250 lb. per sq. in. gage 
pressure the temperature is 406 deg. F.; at 850 Ib. per 
Sq. in. the corresponding temperature is 528 deg. F., a 
difference of 122 deg. А higher water temperature 
means also a higher smokebox temperature and сопѕс- 
quently a greater loss of heat carried away through the 
smoke stack. Unless the extra energy in the exhaust 
gases is utilized, for instance, for air preheating (so far 
no practical design of an air preheater for a powerful 
reciprocating locomotive has been developed), this loss 
would represent a 3 per cent decrease in boiler efficiency. 
The higher superheat may also require a higher gas tem- 
perature, and, therefore, at least three per cent should 


1 Organ für die Fortschritte des Eisenbahnwesens, December 30, 1927, p 
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be deducted from the saving resulting from the use of 
high pressures. р : 

lIowever, this applies to high-pressure boilers with 
only one pressure. The ultra-high-pressure boiler of 
the Schmidt Company should not have this disad- 
vantage, as the pressure in the second and last part 
oi the boiler is only 199 Ib. per sq. in., and the ulti- 
mate gas temperature may be fairly low. Likewise, 
the applieation of an air preheater, or an economizer 
may result in at least maintaining, or even in increasing 
the boiler efficiency. 

On the other hand in the two-pressure boiler only 
part of the working steam has high pressure (853 1Ь.), 
the other part being of moderate pressure (199 ]b.). 
The efficiency of the engine will therefore, be less 
than it would have been, were all the working steam 
of ultra-high pressure. Thus a gain in boiler efficiency 
is obtained by sacrificing part of the gain in engine ef- 
ficiency. 

Compounding with high pressures 

Another point which must be considered in employ- 
ing high pressures is the necessity of compounding the 
engine. In order to benefit from the advantages of 
high pressures, a fairly high number of expansions 
must be provided. Lawford Н. Frv estimated the 
thermal efficiency of a locomotive engine cycle at vari- 
ous pressures and numbers of expansions, and plotted 
а curve as shown in the chart. !* Assuming that the 
admission temperature is 650 deg. F. and gage back 
pressure 10.3 Ib. per sq. in., there is practically no im- 
provement in elliciency by raising the pressure from 
200 Ib. to 800 lb., if the number of expansion is be- 
low two, or from 350 Ib. to 800 Ib., i£ below three, 
and so on. In order to get all the benefit of a 850-Ib. 
pressure which would justify the complication of a 
high-pressure boiler and engine, it is necessary to 
employ a ratio of expansions of at least 9 to 10, or 
even 12, if possible. We saw that the German ultra- 
pressure locomotive had a cylinder volume ratio 5.94, 
almost six. Thus at 50 per cent cutoff in the high- 
pressure cylinder a ratio of expansions of 12, and, 
in accordance with the above chart, a theoretical en- 
gine efficiency of about 21 per cent, would seem to 
be possible. A ratio of expansion of 12 would be out 
of the question in a simple engine, even with poppet 
valves, and, furthermore, the piston thrust which 
would result in a simple engine from tne total boiler 
pressure on a piston of a size required for such an 
expansion ratio, could not be considered in a locomo- 
tive. Thus a compound engine with a high ratio of 
expansion must be employed; but this in a compound 
engine means large cylinders and a reduccd mean ef- 
fective pressure, which cannot be chosen arbitrarily, 
as on this depends the value of the rated tractive force 
of a locomotive. 

It is often thought that higher pressures permit ob- 
taining larger tractive forces. This is true only if 
locomotives of the same type, either simple, or com- 
pound, are compared. But if we deal with a simple 
engine and consider raising the pressure to a figure 
when compounding becomes necessary, then unless we 
go to very high pressures and choose the ratio of 
cylinder volumes accordingly, we may not gain any- 
thing in tractive force. So, for instance, a 250-1Ь. 
pressure two-cylinder simple-expansion locomotive has 
a maximum mean indicated pressure of .85 x 250= 

| High Steam Pressures in Locomotive Cylinders by L. Н. Fry. Paper 


presented before the spring meeting, А. S. M. E. 1927. Abstracted in 
the Railay Mechanical Engineer, August, 1927, p. 527. 
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212 lb. рег sq. in. The three-cylinder compound lo- 
comotive No. 60,000 with 350 lb. boiler pressure and 
a compound engine with a ratio of cylinder volumes 
of 1:2 showed at the test plant a maximum mean in- 
dicated pressure, referred to low pressure cylinders, 
of 203 lb. per sq. in. (58 per cent of boiler pres- 
sure). The Horatio Allen, which has the same boiler 
pressure (350 lb. per sq. in.) and a compound engine 
with a cylinder volume ratio of 1:3.04, showed on road 
tests a maximum mean indicated pressure, referred to 
the low-pressure cylinders, of only 192 lb. (54.8 per 
cent of boiler pressure)—the slight drop in mean indi- 
cated pressure, as compared with the locomotive No. 
60,000, is due to the higher cylinder-volume ratio 
which may be better from the point of view of engine 
efficiency (see the chart), but gives a smaller mean in- 
dicated pressure. The Schmidt untra-pressure lo- 
comotive has a maximum indicated pressure of 272 
Ib. per sq. in. (31 per cent of the boiler pressure), 
and this for the reason that the engine is not of the 
pure compound type, because a certain amount of mod- 
erate-pressure steam is added to the steam from the 
high-pressure cylinder on its way to the low-pressure 
cylinders. If it were not for this, the mean indicated 
pressure would not be over 190 lb. per sq. in. (22.4 
per cent of the boiler pressure). Thus we see that the 
high-pressure compound locomotives have more or less 
the same mean effective pressure as the simple mod- 
erate-pressure engines, and, therefore, comparing a 
two-cylinder moderate-pressure simple-expansion 1о- 
comotive with a three-cylinder high-pressure compound 
locomotive with two low-pressure cylinders of a size 
equal to those of the two-cylinder simple locomotive, 
the tractive forces of the compound locomotives can- 
not be increased notwithstanding the fact that the lat- 
ter locomotives employ pressures from 1.4 to 3.4 times 
higher than the simple locomotives, and that they have 
in addition an extra high-pressure cylinder. Conse- 
quently, if higher tractive forces are required, two 
cylinders larger than in a simple locomotive must be 
provided in addition to an extra high pressure cylin- 
der, or, if this is impossible, the cylinder volume ratio 
must be reduced and part of the economy due to the 
high pressure will be sacrificed. 

Here again, as in the case with the boiler efficiency, 
the Schmidt two-pressure locomotive, being а сот- 
promise between a compound and a simple engine, has 
the advantage of a simple engine with respect to higher 
mean indicated pressure. For locomotives with cyl- 


inders near the permissible limits of size and piston: 


thrust, a two-pressure, so to speak, semi-compound lo- 
comotive can give a larger tractive force than it would 
be possible to obtain from a high-pressure locomotive 
with a pure compound engine. 

The remark made in reference to the tractive force 
of a high-pressure locomotive should not be confused 
with the horsepower of such a locomotive. The max- 
imum output of a locomotive which can be obtained at 
some fairly high speed and which depends upon the 
evaporation capacity of the boiler, will undoubtedly 
be increased in the high-pressure locomotive in view 
of the better engine efficiency, provided a boiler of the 
same evaporation capacity can be used. Where the 
question of maximum tractive force is of lesser im- 
portance, where a great pull is required only at start- 
ing, and where this can be well accomplished by using 
a booster, and where, on the other hand, economy and 
horsepower are more important, the high-pressure lo- 
comotive will be found economical and useful. 
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This is the present status of various attempts which 
are being made to increase the efficiency of our hun- 
dred-year-old locomotive and extend to it a new lease 
of life in the struggle with her rivals, the middle-aged 
electric locomotive and the young newcomer, the Die- 
sel locomotive. The remarks with respect to the pos- 
sibilities of the turbine locomotive with condensers, 
and of the high-pressure reciprocating locomotive have 
been made not with any idea of criticism, but in or- 
der to show the different points from which the ques- 
tions should be viewed. The experience with the lo- 
comotives described in the article, both in this country 
and abroad, will help to indicate the direction of pos- 
sible progress of the steam locomotive. 


Eliminating errors in truck side 
deflection tests 


Е REIGHT саг truck bolsters and side frames were 
all of the “built-up” type until steel foundry methods 
were improved to such an extent that these built-up 
members could be integrally duplicated in cast steel. 
The cross section of members in the earlier type of 
steel bolster and side frame resembled that-of a beam 
or angle, while that of the type now in general use, more 
nearly conforms to the box or U-section, which shape 


The apparatus in position while testing a truck side frame 


is more favorable to a uniform rate of cooling while in 
the mould, thereby preventing shrinkage cracks, spongy 
metal and the localizing cf stress under load in service. 

During the development of these steel bolsters and 
frames, many physical tests were made to determine just 
where the metal should be located to do the most good. 
A check on the calculations determining the design is 
made by deflecting the test member, the amount of de- 
flection being shown by gages, generally of the dial type, 
which are secured to bars supported at each end by ex- 
tension arms projecting outward from clamps fastened 
to the frame or bolster at points between which, rela- 
tive to a third clamp, the greatest variation in distance 
takes place while the load is being applied and removed. 

While tightening and loosening the clamp screws, the 
extension arms on the clamp will move up and down, 
as shown in Fig. 1, similar to the wings of a bird in 
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flight. Therefore, it is important that nothing occur to 
change the width of opening between the jaws of the 
clamp while the test is being made. 

While testing the earlier type of bolster or side frame 
with the beam or angle section, the width of opening 
between the clamp jaws remains fixed because there is a 
solid block of metal between them, but at the same 
clamping position on practically all of the latter models 
there is a box section, the walls of which will undergo a 
diaphragmatic movement, shown in exaggeration in 
Fig. 1, while the load is being applied and removed. 


Fig. 1—The conventional type of clamp used in making de- 
flection tests on side frames and bolsters 


In so far as the clamp is concerned, the deflectom- 
eters will remain in their fixed position and show no 
error when held by the older type clamp, provided the 
metal between the jaws is solid, but when clamped to a 
box section they will introduce an error in the test re- 
sults. To eliminate this error, a set of clamps has been 
developed by P. J. McCullough, a member of the engi- 
neering staff of the Scullin Steel Company, with an 
auxiliary clamp secured to the main clamp directly over 
each of the contact points of the main clamp screws. In 
this position, no vertical movement of the auxiliary 
clamps is caused when the opening between the jaws of 
the main clamp varies during the test. 

As these relatively immovable auxiliary clamps hold 
the crossbar, which takes the place of the extension 
arms on the older type clamp, there can be no error re- 


Fig. 2—Clamps devised to eliminate errors when making 
deflection tests on truck frames and bolsters with 
box sections 


sulting from the movement of the side walls of the box 
section while the test is being made. 

The frame supporting the dial gages consists of three 
snap type ratchet clamps: (1), Fig. 2, composed of a 
sliding jaw (2), swivel equalizing block (3) with a two- 
point contact, an adjusting clamp scréw (4) with a vise 
handle, an auxiliary trunnion clamp (5) to flexibly hold 
the crossbar (6), an auxiliary clutch clamp (7) to hold 
the cross-tie-bar (6) against vertical movement without 
cesistance to its reciprocating "creep" which is forced by 
the opening and closing of the main clamp jaws when 
the box section test piece deforms under load. The 
*hree cross-tie-bars are held by the auxiliary trunnion 
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clutch clamps, four cylindrical clamps (8) with a V- 
loop parallel bar support. The additional parts consist 
of two parallel bars (9) with fiber protectors at each 
end. A blade trunnion at one end rests in the notches 
of the loop on (8) to prevent rotation of the parallel 
bars. The two cylindrical clamps (10) hold the gage 
bars (11). The two gages (12) are supported by the 
two adjustable plunger supports (13). The two double 
bar clamps (14) connect parts (11) and (13). 

Fig. 1 shows the conventional type of clamp used in 
making deflection tests on side frames and bolsters. 
The distance a indicates a magnified amount of relative 
change taking place in the position of the end of arms 
(6) when the load is being applied to the test piece 
which will undergo change in width between the clamp 
screw points (4) provided the test piece is of box or 
U-section. 

If this type of clamp were used in place of those 
shown in Fig. 1, the false movement as indicated by the 
dotted lines at а in Fig. 1, would be communicated 
through (8), (9), (10), (11) and (13) and register on 
the dial gage (12). 


Relation of the air brake to 


slack action* 


Contributed by the Pittsburgh Air Brake Club 
HE factors entering into the production of shocks 
in long trains, by the making of brake applica- 

tions, are: 

1—Amount of and rate of developing braking force 
at the head end of the train; amount of brake applica- 
tion, brake pipe leakage and piston travel. 

2—Throttle manipulation. 

3—Track condition, as to grade and curvature. 

4—Speed. 

5—Free slack between cars. 

6—Type and condition of draft gear and attachments. 

All factors being the same, the amount and rate of 
braking effort developed on the head end of a train in 
advance of that developed on the rear determines the 
difference in impact velocity created when the slack 
runs in, and, therefore, the severity of the resulting 
shock. When the brakes are applied from the locomo- 
tive, they apply serially from the head end toward the 
rear end which results in the head end being retarded 
first. The time of serial application is a little shorter 
with a heavy reduction than a light one, but neverthe- 
less the retardation set up on the head end is greater 
in proportion as the initial brake application is heavier. 
It is for that reason that the split reduction is so gen- 
erally resorted to in order to allow the slack to close 
in and adjust itself gradually. 

Importance of brake pipe leakage 


Brake pipe leakage is a highly important and most 
serious factor in increasing the rate of developing re- 
tardation and, therefore, in causing shocks. Naturally 
the more leakage the less control the engineman has 
over the rate and degree of brake pipe reduction and 
particularly in the front portions of trains. Thus, differ- 
ences developed in the retarding force between the front 
and rear will be greatly increased. This is one of the 
best reasons for keeping brake pipe leakage to the low- 
est possible figure since it is one of the factors that can 
most readily be controlled. 

Variations in piston travel varies the retarding force 
developed with any given brake pipe reduction so that 


* Abstract of report presented at the thirty-fifth annual convention 
of the Air Brake Association, Detroit, Mich., May 1 to 4, 1928, inclusive. 
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їп extreme cases it may be the cause of bad slack ac- 
tion in the train. This cause is, of course, beyond the 
control of the engineman and no change in service 
brake manipulation can fully overcome it, particularly, 
where combined with heavy brake pipe leakage. The re- 
cent change in the A. R. A. specification for piston 
travel from 6 inches to 8 inches, to 7 inches to 9 inches 
will be highly beneficial if it is carefully observed. This 
change clearly makes for a more flexible and smoother 
brake for evel road service. Contrary to the belief of 
many, it makes for better flexibility and equal safety 
for grade service. 

There is usually a critical speed for a given set of 
conditions as to train make-up, brake pipe leakage, road 
bed, etc., where shocks, due to slack action, will be the 
maximum. This is usually a fairly low speed and it 
should be the practice under such speeds to handle the 
brake with great care. For the critical condition, the 
head end will be just brought to a stop at the instant 
the slack closes in at the rear. When the speed is lower 
than this critical point, the energy in the train is less 
and results in reduced shock as compared with the crit- 
ical speed. On the other hand, if the speed is higher, 
the retardation at the head end will be at a lower rate, 
due to lower brake shoe friction, and consequently the 
shock will be less. 

Other things being equal, the greater the amount of 
slack the higher the critical speed will be and the greater 
the possibility of damage due to shock. It may be said 
without question that the amount of shock possible to 
obtain, increases in severity in proportion to the amount 
of slack. Slack of itself does not create shock, but if 
there were no slack there could be no shock. 


Recent investigations 


During a recent investigation on an eastern railroad, 
it was found that in a train of 95 loaded coal cars, 
there was as much as 100 ft. of slack. In an investiga- 
tion on another eastern road, it was found that the 
slack ranged from 49 ft. per 100 cars, as the best con- 
dition encountered and involving a train of compara- 
tively new cars, to a maximum of 103 ft. The average 
for 14 trains, taken at random, was 70 ft. Of course, 
these figures for slack do not represent free or un- 
resisted slack alone, because the measurement was taken 
by slackening a road engine back, then forward, with 
the rear end of the train anchored by a helper engine. 
Recently some 363 passenger cars in 31 different trains 
were investigated to determine the free slack existing 
in couplers and it ranged from 14 inch to 23 inches 
per car. The average for all was 1.41 inches per car. 
On 100 of these cars, 31 per cent had one-inch free 
slack; 17 per cent had 14 inches; 11 per cent, 1% 
inches. Only 25 per cent were less than one inch. On 
a few cars, the free slack at one end was 34 of an inch 
and on the other end 2 inches. This was all free, un- 
resisted slack. The total slack by bunching and stretch- 
ing the train ranged from 214 inches to 676 inches per 
car, and the average for all was 49 inches. It was 
noticeable that those trains having the greatest number 
of head end cars, such as baggage, express and mail 
cars, always developed the most slack. 


No specified procedure for checking free slack 


In view of the fact that neither the А. К. A. nor апу 
railroad of which we know, has any rule or specified 
procedure for checking up and limiting the amount of 
free slack in draft rigging, it is obvious that this situa- 
tion justifies serious consideration leading to definite 
corrective action. The 5'%-in. limit between the 
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knuckle and guard arm of the coupler head represents 
a 7/l6-in. allowance from the 4 11/16-in. dimension 
given for the standard No. 10 coupler contour. This 
A. R. A. limit has been specified only to insure that 
couplers will remain coupled and has no direct relation 
to the question of free slack. 

It has been argued that a certain amount of free 
slack is necessary to facilitate the starting of long trains, 
but certainly no one can take the position that as much 
free slack is necessary as represented by the forego- 
ing figures; otherwise, those trains cited which have 
a minimum of slack are inadequately provided with free 
slack for suitable starting and, certainly, that contention 
has never been heard. 

It is generally accepted that a friction draft gear of 
suitable design is much better protection against shocks 
than the older spring type gear; but, leaving out of 
consideration friction draft gears having a relatively 
low value when in perfect condition, many so-called 
friction draft gears are, on account of extended wear 
and lack of maintenance, offering but little, if any, bet- 
ter protection to the car than the ordinary spring gear. 
Others, because of being in a jammed condition, do not 
provide the protection that is characteristic of friction 
gears when properly maintained. 

Of course, a large majority of the shocks experienced 
by the freight car occur during switching movements, 
and in these the amount of free slack is probably not 
of any consequence. The basic value of new gear and 
condition of the draft gear, however, is decidedly of 
consequence. 


Recommendation 


The condition of the draft gear and attachments on 
cars on repair tracks is generally an unknown quantity ; 
better stated, just how bad the condition may be is un- 
known, for these parts get little if any attention. 

It is recommended that this matter be referred to the 
A. R. A. with the suggestion that suitable rules for in- 
terchange be adopted which will define permissible 
limits of wear in draft gear and couplers and provide 
suitable periodic test specifications to insure the main- 
tenance of these devices within these limits, and thereby 
secure a reasonable control of free slack between cars. 

The report was signed by F. C. O'Neill, (Big Four) ; 
R. M. Long, (P. & L. E.) ; W. Е. Peck, (B. & O.) ; К. 
Wolfe, (N.Y.C.) ; W. M. Nelson, (B. К. & P.) ; and 
R. I. Cunningham, (Westinghouse Air Brake Co.) 


Discussion 


One of the speakers stated that his road made up a 
test train of 115 cars, ascertained the brake pipe leakage 
and ran the train around a curve at a speed of from 
eight to ten miles per hour. The brakes were not 
applied during the test, but the train was controlled 
entirely by the use of the throttle. In this test, 11 cars 
were knocked off center which, he said, was due to 
slack action. However, when the train line was tight- 
ened up so that the brake pipe leakage was reduced to 
less than 3 Ib., none of the cars in the train were dis- 
turbed. This train was made up with loads ahead and 
at the rear, with the empties in the middle. It appeared 
to be the consensus of opinion that draft-gear mainte- 
nance was as essentially а part of train handling and 
operation as maintenance of brake equipment. А num- 
ber of speakers favored examination of the draft 
rigging, especially the friction gear, the condition of 
which cannot be determined by any visual inspection, at 
least, from the outside. 
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Repairing wheels on the Central 
of Georgia 


Wheel shop at Macon, Ga., equipped to handle 1,400 pairs 
per month during busy season 


By J. W. Rittenbery 
Wheel shop supervisor, Central of Georgia, Macon, Ga. 


HE principal wheel repair shop of the Central of 

Georgia, located at Macon, Ga.,supplies practically 

all of the wheels used on the system. Under normal 
conditions it fits up an average of 1,100 pairs of 
wheels per month, and during the fruit season as high 
as 1,450 pairs, 1,350 pairs being new and second-hand 
cast freight car wheels, and about 100 pairs being di- 
vided among steel passenger coach wheels, steel tender 
wheels, and rolled-steel and steel-tired engine-truck 
wheels. 

Referring to the drawing showing the layout of the 
shop, the unloading tracks, used for wheels shipped in 
on cars as mounted scrap, are served by a Shaw 15-ton 
gantry crane which permits rapid unloading. The un- 
loading tracks cross the wheel track. This arrangement 
enables the cars to be kept pulled up to the crossing 
so as to be unloaded with a minimum of crane 
travel, and then moved away from the crossing as fast 
as they are loaded or unloaded. The crane is frequently 
taking scrap wheels off the car and, on the return 
movement, loading new wheels to be shipped back, on 
the same car. In other words, the crane removes the 
scrap wheels, which are run into the wheel shop to be 
pulled, and picks up the new wheels and places them on 
the car on the spot from which the scrap wheel was re- 
moved. Scrap wheels from the wheel press are stored 
along the unloading track and loaded in cars with a 
crane magnet, an average of 300 being handled per hour. 
The storage space for scrap is adjacent to the wheel 
shop door near the wheel press, which enables the shop 
to handle scrap wheels rapidly. 


Handling scrap wheels 


Scrap wheels from the repair track are placed on the 
scrap wheel track and run down to the wheel shop for 
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final inspection, which is made by the wheel press forces. 
All axles are sponged off and inspected for defects. The 
wheels are checked and if, when the symbol letter in- 
dicating the defect as marked by the car inspector, is 
found to be in error, we furnish a check slip to the A. 
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Layout of the tracks and equipment 


R. A. clerk, correcting it. This system affords a double 
check on all wheels and axles. After inspection, the 
wheels are set on the wheel-press tracks, which are lo- 
cated at right angles to the scrap wheel tracks. 

The tracks to the press consist of two overlapping 
tracks with the rails spaced 5 in. apart and running to 
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within 8 ft. of the press. The 5-in. spacing makes it 
impossible for the flanges of the wheels to nick or cut 
the journals on the adjacent pzir of wheels. The wheel 
press is a modern Niles 400-tor: double-end type, which 
enables the shop to pull an average of 25 pairs of wheels 
per hour, including inspection and routing wheels to the 
press. The location of the two tracks leading to the 
press makes it impossible to throw both pairs of wheels 
to the center of the press, each track being 316 in. off 
center. To insure the wheels running central, a short 
piece of angle iron is spiked to the floor, and this is 
set at an angle of 30 deg. As the flange of the wheel 


Clamp adjurk 
v Fable for any 

nee size axle 
E 2 


Sling for lifting axles 


comes in contact with the angle iron, the wheel is au- 
tomatically thrown into position in the press. The aver- 
age mounting time for cast-iron wheels is 20 pairs per 
hour, the same press being used for mounting and dis- 
mounting. ! 


Duties of the press operator and helpers 


The duties of the press operator and his four helpers 
‚ аге, as follows: The man assigned to the axle cart 
paints the inside wheel bore and brings the axle to the 
wheel press. It is then caught in the axle hooks and 
swung from a chain hoist by one of the helpers, whose 
duty it is to draw up the axle on the chain hoist, paint 
the axle, and run one end of the press. By the time the 
axle is painted and ready, the two wheel rollers have 
brought up the wheels. The axle is inserted in the wheel 
bores and the hooks released, the two wheel rollers 
pushing the wheel into the press, gaging and then remov- 
ing them from the press, when finished. 

The press operator takes the number and date of each 
wheel and enters this on the Crosby indicator record 
opposite the pressure diagram. This data is taken while 
the axle is being inserted, and is transferred to the rec- 
ord while the next wheels are being brought up. The 
track, being practically level, permits the wheels to roll 
its full length when given a start from the press end, 
thus eliminating any delay on the part of the wheel rol- 
lers in getting the next pair of wheels to the press. 
The total time for this operation is three minutes. 

Wheels are bored on an old style 48-in. Niles boring 
mill which was installed in 1903. The average output 
on this mill in an 8-!4-hour day is 88 cast car wheels. 
All classes of wheels are bored on this mill, which also 
has a facing head for facing off the hubs of engine- 
truck wheels. Axles, the lengths of which have in- 
creased in excess of the %-in. limit allowed by the A. 
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К. A., are built up on the collar by oxyacetylene welding. 
bringing them back to their original lengths when 
turned. Axles are turned on a Niles No. 3 heavy-duty 
axle lathe. This machine takes care of all axle work, 
except the engine-truck axles, which are machined on a 
24-in. engine lathe. The machine also takes care of 
all hub liners. 

Wheels and hub liners are drilled and countersunk on 
a radial drill press in the wheel shop, the liners being 
made solid and riveted to the wheels with copper rivets. 
The lathes are served by a wall crane carrying an air 
hoist mounted on a ball-bearing roller carriage. 

For dressing cut journals, the shop has a 44-in. Brad- 
ford lathe. The average time for dressing cut journals 
is 30 min. per journal. This lathe is served by a wall 
crane which is conveniently operated from the side of 
the machine. 

New wheels to be bored are stored just outside the 
wheel shop where they are conveniently accessible to 
the two repair shops, with a door opening into the stor- 
age space which is located between the shops. 


Reclaiming axles 


Reclaiming axles with thin or worn collars is ac- 
complished by the use of an oil preheating furnace, 
which accommodates two axles with one heat. After 
heating, the axle is swung into an upright position with 
the wall crane and chain block, using the sling shown 
in one of the drawings. The turn buckle allows quick 
adjustment around the axle center. The axle is then 
swung over the welding jig also shown in one of the 
drawings, and the cap is dropped on the axle to hold it 
in place. The axle cap is adjustable for different length 
axles and is shown in sketch No. 3 of the drawing. 
Welding of the collar consists of filling the space be- 
tween the collar and the die block. The running water 
around the die blocks keeps the block cool and prevents 
the axle from sticking to the block. The die block is 
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Welding jig and axle cap for reclaiming axles 


made tapered, to allow the finished axle to slip out easily. 
As the axle is rough when removed from the block, 36 
in. of stock is allowed on the diameter which, when re- 
moved, gives a neatly finished job. The actual welding 
time on collars runs an average of seven minutes per 
collar, using two operators. This is not an average 
finishing time; the finishing time on 80,000-Ib. axle col- 
lars is averaging 32 collars in an eight hour day. This 
includes preheating, handling, and all necessary work in 
connection with the welding. 
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М. С. & St. L. paint shop at Nashville 


An interesting feature of the work is the extensive use of lacquer 
and the maximum utilization of the spray for all painting 


made use of the spray gun for passenger car 

painting in October, 1925, and the early. experi- 
ence with this type of paint application was sufficiently 
successful that it led to the almost complete adoption of 
this equipment for painting passenger and freight cars 
and the tenders, cabs and jackets of locomotives. At 
about the same time experimental work was carried out 
with the use of nitro-cellulose lacquers for the finishing 
of steel passenger cars, which has since led to the adop- 
tion of this finish for that class of equipment as well as 
for locomotive finishes. Over a period of more than 
two years, during which time the equipment has been 


T» Nashville, Chattanooga & St. Louis first 


between each two working tracks. There are two large 
exhaust fans located in the end walls of the building for 
the removal of excess spray or odors. 

The entire shop is provided with a unique design of 
adjustable scaffolding the uprights of which rest on 
the floor and the tops of the posts fit into pockets in 
overhead cross timbers. These uprights are adjustable 
laterally so that the scaffolding may be placed at any 
desired distance, within certain limits, from the side of 
the car. When a workman is standing on the floor 
painting the bottom stretches of the car the scaffold may 
be pushed back out of the way by one man. The hori- 
zontal walkways are adjustable vertically by placing the 


Exhaust equipment for use when spraying car interiors— (Left) The {an and dummy end door; (Center) The vent 
duct, outside the shop, placed between sliding doors and opening filled in; (Right) One shop door open, 
showing the arrangement in the end door of the car 


in regular service on the road, there are indications that 
this type of finish is more durable than those formerly 
used, and that it has the additional advantage of a ma- 
terial saving in the time required for application in the 
shop. 
Paint shop facilities 

The paint shop at Nashville, Tenn., which is the com- 
pany's principal repair point, while not a new shop, is 
modern in its equipment and it has not been found 
necessary to make radical changes in the facilities in 
order successfully to apply lacquers bv means of the 
spraying method. The shop building is a steel and 
brick structure approximately 90 ft. by 200 ft. There 
are 10 tracks leading into the shop from a transfer 
table, each with ample working room for the longest 
passenger car in service. At the present time only eight 
of these tracks are used for working tracks the remain- 
ing space being used for sash and door finishing, drying 
racks and for a curtain refinishing department. The 
shop roof is fitted with glass skylights, affording an 
abundance of natural lighting. The shop is equipped 
with an indirect heating system with two outlet pipes 
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brackets in notches in the uprights which are located at 
intervals of six inches. Three men can handle the 
raising or lowering of the scaffold without difficulty. 
There are seven upright posts for each side of each car, 
two of which have sway braces to steady the entire 
scaffold when men are walking on it. 

There is in use an ingenious arrangement for ex- 
hausting the interior of a car while being sprayed. It 
consists of a dummy end car door in which is mounted 
a 16-in. exhaust fan which draws the air from the in- 
side of the car and sends it out through a ventilating 
duct fitted in a special support mounted in the outside 
doors of the shop. In this manner the excess spray or 
odors are removed to the outside atmosphere. This 
special exhaust equipment is mounted at the end door of 
the car nearest the transfer table doors. Another piece 
of interesting equipment for interior car painting is a 
set of portable lights shown in one of the illustrations. 
These consist of several lengths of conduit with suitable 
outlets for the attachment of sockets and connector plug 
cord so that the overall length of the portable light 
bracket is sufficient to rest in the deck window openings 
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of the car and the end connection is attached to the sus- 
pended outlets outside the car. The center outlet 
shown in the illustration is for the attachment of an ex- 
tension cord to be used in toilets or other places that 
are not illuminated by the large lights on the main 


Portable paint-burning outfit which may be used by four 
operators—It operates on vaporized gasoline 


brackets. One or more of the portable lighting sets 


may be used as desired and it has been found that their 
use has decreased the breakage of light globes. 

One of the illustrations shows a shop-made paint- 
burning outfit for burning off the old paint from wooden 
passenger cars or other wooden surfaces. It was de- 
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transporting it from place to place. The equipment is 
so arranged that it may be used by from one to four 
operators. 

In two other illustrations are shown two styles of 
racks, one for window sash and the other for doors. 
The sash rack is constructed of steel angles and has 
curtains suspended behind the sash to stop the excess 
atomized paint or varnish. The door rack is particu- 
larly interesting because it not only provides for a place 
to dry the doors after they are painted but enables the 
painter to mount the doors in a sliding carrier in such 
а way that they need not be touched while they аге be- 
ing painted nor until after they are dry. The illustra- 
tion shows the construction of the rack, with one door 
on a carrier in the working position at the far end and 
the rest in the drying position out of the way. 


The use of the spray 


On passenger equipment all outside coats, including 
primers, surfacers, body colors, color varnishes, 
varnishes and lacquers, are applied by the spray 
method. The same is true of locomotive tanks and 
cabs. Enamels, oil colors and varnish colors on the in- 
terior of baggage, mail and combination cars, and 
enamel on dining cars, kitchens and pantries, and on all 
steam pipes and guards in mail and baggage cars, are 
also applied by the spray method. In addition to the 
above major painting operations, color varnishes on all 
old-style window blinds in platform coaches, all classes 
of baskets for the inside of coaches, the seat irons, toilet 
seats, toilet paper racks and black or yellow enamels on 
tail or marker lamps or switch lamps are sprayed on. 

The most recent extension of the use of the spray 
method is to refinishing pantasote curtains used in 
coaches. 

. The use of the spray has resulted in a substantial 
saving in labor costs as well as a considerable saving in 
Сте. As an example, one operator can apply varnish 
on two passenger coaches, including the vestibules, sash 
and end doors, in a half day whereas it would take six 
painters to brush-paint the same ‘surface in’ the same 
time. Purely as a test it has been found possible to 
spray one coat of varnish on a platform coach in 35 
min. and on a vestibule coach, including sash and doors, 
in one hour. 

A comparison of figures for two periods of 11 months 


A shop made lighting fixture for use when painting the interior of a car 


veloped to replace the old type brass hand torches and 
does the work in about one-quarter of the time. The 
burning machine operates on vaporized gasoline at an 
air pressure of from 5 to 10 Ib. per sq. in. The torch 
is made out of a piece of pipe with a wooden handle 
and a Street ell on the end to direct the blue flame down 
on the surface. The torches are connected by suitable 
hose to the tank which is mounted on a truck used for 
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cach show that in 15 less working days in the latter 
period the same number of cars having general repairs 
were turned out of the Nashville coach paint shop than 
in the former period, at a total cost reduction of slightly 
over $6,000. During the first half of the first ассы 
period there were 48 employees in the paint shop, in- 
cluding coach painters, helper apprentices, regular ap- 
prentices and helpers. This force was reduced to 39 in 
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the last half of the period and, during the last half of 
the second 11-month period, was further reduced to 30 


men. 
Scope of painting operations described 


In describing the various classes of painting opera- 
tions they will be considered in the following order: 
(1) Lacquer applied to steel passenger cars р 
Wooden cars refinished after burning off old paint 
(3) Wooden cars refinished over old paint 
(4) Lacquer finish applied to locomotive tenders 
(5) Spray painting freight equipment 


As previously mentioned, the application of lacquer 
and varnish has been extended to a variety of purposes, 
but for the purpose of this article the description will be 
confined to the foregoing major operations. It might 
be added that the application of lacquer to locomotive 


with No. 0 sandpaper, dry. To do this, four men are 
employed and the total time required is seven hours. 
After this has been finished one man applies a spray- 
coat of flexible lacquer surfacer in one hour. This is 
allowed to dry over night and on the seventh day the 
surface is sanded lightly with No. 00 sandpaper. This 
is accomplished in two hours by four men, and then 
three coats of lacquer of standard Pullman color are 
sprayed on by one man with intervals of one hour al- 
lowed for drying after the completion of the first and 
second coats and before starting on the second and third 
coats. The entire spraying operation consumes the 
time of one man for five hours. On the eighth day the 
lettering is penciled on with brushing laquer, no pro- 
tective coating being needed. After this is completed 
the car is ready to leave the shop. 

While the exterior is being finished the interior of the 


A rack with sliding carriers on which doors may be mounted for spraying and pushed in out of the way while drying 


cabs and jackets is essentially the same process as will 
be described in connection with locomotive tenders. 


Lacquer finish on steel passenger cars 


On the first day in the shop the car is completely 
scrubbed with a mixture of soap and pumice, or with a 
Suitable commercial cleaner. This operation consumes 
the time of six men for eight hours. The car is then 
allowed to dry thoroughly and on the second day the 
bad spots on the car are touched up with steel lacquer 
Primer which is then allowed to dry. The touching-up 
operation requires one man for six hours. On the 
third day a coat of steel No. 2 surfacer is applied which 
is done by one man and takes six hours. The car is 
then allowed to dry over a 24-hr. period and then on 
the fifth day all spots that may require it are puttied. 
This operation is performed by one man and requires 
six hours, 

On the sixth day the car is completely sandpapered 
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car has been cleaned and thoroughly scrubbed, ren- 
ovated and touched up where necessary. The steel 
parts of the car are lacquer finished and the wood arm 


rests are filled in with wood filler, shellaced, varnished 


and rubbed down. Mail and baggage cars are scrubbed 
on the inside and are first spray-painted with one coat of 
flat lacquer, followed by a coat of white lacquer. 

The underframe and the inside of the car trucks are 
sprayed with No. 3 black car cement, while the outside 
of trucks and the wheels are sprayed with the com- 
pany’s standard truck color. The roof, after being 
touched up where necessary, is brush-coated with one 
coat of No. 1 car roof cement. The deck sash are painted 
with No. 3 car roof cement and the windows, after the 
glass panes have been coated with an emulsion of soap 
and whiting, are sprayed. 

The old method 


As a comparison of the sequence of operations and 
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time required, the following brief outline of the former 


method of finishing steel cars is given: 
First day—Scrub 
Second day—Dry 
Third day—Touch up and apply primer 
Fourth day—Dry 
Fifth day—No. 2 surfacer 
Sixth day—No. 3 surfacer, first coat 
Seventh day—No. 3 surfacer, second coat 
Eighth day—Putty 
Ninth day—Sandpaper and apply third coat No. 3 surfacer 
Tenth day—-Apply two coats of color and letter 
Eleventh day—Apply one coat rubbing varnish 
Twelfth day—First coat finishing varnish 
Thirteenth day—Final coat finishing varnish 


The saving in shop time serves to increase the out- 
put capacity of the shop without material addition to 
the extent of the facilities. 


Refinishing wood cars 


First the old paint is completely burnt off and the 
surfaces sandpapered. This operation takes four men 
16.hours, so that the car is ready on the third day for 
the first coat of wood primer, which is sprayed on by 
one man in one hour. After this, 48 hours is allowed 
for drying. 

On the fifth day one man sprays on one coat of No. 
2 surfacer in one hour, after which 24 hours is allowed 
for drying. This operation is followed on the sixth 
day by a coat of No. 3 surfacer and another coat of No. 
3 surfacer on the seventh day, the intervening time be- 
ing allowed for drying. On the eighth day all nail holes 
are puttied and rough places glazed which requires the 
time of three men for eight hours. 

On the ninth day the car is thoroughly sandpapered 
with No. O sandpaper. This is done by six men in five 
hours. After this is completed, one man applies one 
coat of No. 3 surfacer in one hour and 24 hours is al- 
lowed for drying. The car is then sanded down with 
No. О sandpaper by six men in three hours and one 


tation gold. 

hours. 
After the lettering is completed one coat of outside 

rubbing varnish is sprayed on and a 24-hour period is 


The lettering is done by one man in eight 


Applying lacquer to a dining car with the spray gun 


allowed before the first coat of finishing varnish is ap- 
plied. This coat requires one hour to put on and 48 
hours for drying, after which the final coat of finish- 
varnish is applied. The entire painting operation has 
required 15 shop days. 


The steel racks for spraying and drying window sash 


coat of flat car body color, standard Pullman color, is 
sprayed on in one hour and three hours allowed for dry- 
ing before the second coat of color is sprayed оп. 
After this another drying period of at least three hours 
is allowed before the lettering is penciled on with imi- 
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On old wood cars, where the finish is put on over 
the old paint, the process is as follows: 
First day—Car thoroughly scrubbed with soap and pumice 
Second day—Sandpaper with No. 0 sandpaper, touch up with 
wood primer and spray on one coat of varnish size 
Third day—Putty up bad places with lead putty 
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Fourth day—Sandpaper and apply two coats of flat color Seventh day—Sand with No. % sandpaper 


Fifth day—Letter and apply one coat of finishing varnish Eighth day—Apply one coat of No. 2 surfacer 
Sixth day—and Ninth day—Apply one coat flexible surfacer 
Seventh day—Allowed for drying Tenth day—Apply three coats of black locomotive lacquer 
Eighth day—One coat of finishing varnish. Eleventh day—Letter with brushing lacquer 
Tin roofs on wooden cars are protected with No. 3 REFINISHING OVER OLD PAINT 
car cement; No. 1 car cement is used for old Mule-hide First day—Scrub thoroughly with soap and pomice 


Side and end views of wood car which has been finished with lacquer—This is a test application 


roofs (new Mule-hide roofs are not painted) and can- Second day—Sand with No. 00 sandpaper 
vas preserver is used on canvas roofs. Third day—Touch up with lacquer primer 
Fourth day—Allowed for drying 
Locomotive tenders Fifth day—Spray one coat of flexible Jacquer surfacer 
: Sixth day—Spray three coats black locomotive lacquer 
The following is the sequence of operations and the Seventh day—Pencil on lettering with imitation gold lacquer 


The interior of the Nashville paint shop showing the special scaffolding 


time required for refinishing locomotive tenders with Freight car painting 
lacquer : All wood box cars and gondolas have the wood parts 
WITH OLD PAINT REMOVED spray-painted with two coats of freight-car red mineral 


First day—Remove old paint with paint remover paint. The underframes and trucks are not painted. 
Second day—Finish removing paint and apply one coat of steel Composite cars have the body and the underframe 


lacquer primer sprayed with two coats of black No. 3 car cement. The 
Third say Ao to шу trucks are not painted. Steel hopper and gondola cars 
Lm ae Fs dU NC surfacer sprayed on have the superstructure and underframe spray painted 
Sixth day—Puttied and glazed with two coats of black No. 3 car cement. 


AUGUST, 1928 Railway Mechanical Engineer 451 


Handling car repair bills 


car repairmen was 24 cents per hour and mater- 
ial costs were correspondingly low, the billing 
for car repairs under the American Railway Associa- 
tion rules was considered by many railroads as of minor 
importance in its effect on operating expenses and very 
few roads made any special effort to train car depart- 
ment employees jn the application of interchange rules. 
That condition, as well as all other conditions, 
changed during the World War, and the increased cost 
of labor and material made it apparent to the manage- 
ment of railroads that special efforts must be made in 
all branches of railroading in order to reduce expenses 
to meet the requirements of the Government. Accord- 
ingly, the handling of car repair bills began to receive 
more careful attention with the result that all railroads 
now have especially trained forces handling this work. 
The bills, as a whole, are now handled more nearly in 
accordance with the intent of the A.R.A. Rules than 
ever before. 
An excessive amount of correspondence 


Ns so many years ago, when the labor rate for 


The fundamental principle of the interchange rules is 
the same today as it has always been—honesty. If we 
would all apply the golden rule, the duties of the Arbi- 
tration Committee would be considerably lessened, and 
the cost of handling car repair bills would be reduced 
particularly as to correspondence. 

There is no doubt that the volume of correspondence 
pertaining to exceptions to car repair bills is greater 
today than at any previous time. Some billing depart- 
ments apparently seem to feel that it is their duty to 
make every charge they render stick. This is commend- 
able so long as the charges are made in accordance with 


* Abstract of a paper read before the St. Louis Car Foremen's As- 
sociation, May 1, 1928. 
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Bills should be rendered according to true intent 
of interchange rules—System of rendering 


bills on the B. & O. 
By Livingston Martin 


Chief of car repair accounting bureau, Baltimore & Ohio 


Baltimore, Md. 


the A.R.A. rules, but there seems to a tendency on the 
part of some to read into the rules that which is not 
written in them and in this manner they will hold the 
files open, sometimes to the extent that they grow to be 
inches thick. It appears that they are endeavoring to 
tire the party taking the exception and cause him to 
close the file. Too many exceptions are taken to minor 
charges where the cost of writing the letter is greater 
than the amount to be recovered. The cost of handling 
correspondence can be considerably reduced if the heads 
of billing departments will make a conscientious effort 
to apply the rules as written; if the party taking the 
exception will write it intelligently, pointing out the 
rules supporting it; if the party declining to allow the 
exception will write clearly his reason, calling attention 
to the rule supporting it and discontinue such replies 
as "Charge is correct." In other words, if all parties 
concerned will make an honest effort to apply the rules 
= intended the majority of files will be closed with two 
etters. 


Importance of knowing handling-line defects 


Protection against handling-line defects on cars in 
interchange is an item governed by the interchange code 
of rules which no road can afford to neglect. This item 
is one that the car foreman is directly responsible for, 
and he should personally give it the attention it deserves. 

With the interchange inspector rests the responsibility 
of protecting the company from accepting equipment 
with handling-line defects, to see that standards are 
maintained and to keep a clear, concise record of all 
defective cars in interchange. This record is not only 
valuable in A.R.A. bill work, but is often called for in 
court procedure in personal injury and loss and dam- 
age suits. The interchange inspector is confronted 
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almost daily with different conditions, making it neces- 
sary that he thoroughly understand the interchange 
rules. Many interchange inspectors are located in iso- 
lated places and unless some special efforts are made 
to follow up the work they are performing and keep 
them posted in the application of interchange rules, they 
will naturally become lax. 

For the above reasons, it is the duty of the super- 
vision to satisfy themselves that the interchange in- 
spectors are familiar with all handling-line defects as 
listed in Rules 32, 58, 59, 65, 68 and 84 and to see that 
they cause defect cards to be issued and attached to all 
cars in interchange with any defects listed in the above 
rules. I favor periodical examinations of inspectors, 
or the occasional sending out of questionnaires which 
will cause the inspectors to read the rules to obtain the 
correct answers. 

You do not have to accept very many accident cars 
in interchange to pay the salary of an inspector and 
for that reason the car foreman should personally check 
cars coming into the shop with handling-line defects. 
The movement of such cars should be traced to see if 
the damage occurred on the home line or if they came 
through interchange in a damaged condition. 


Rule 4 not thoroughly understood 


Rule 4 is the most thoroughly misunderstood rule in 
the entire code. Particularly is this so at the large in- 
terchange points and it seems that some of the joint 
interchange inspectors are endeavoring to read into this 
rule interpretations which are not indicated in the rule 
as written. 

Defect cards are being rejected at the point of receipt 
and issued at the point сї delivery on cars in direct 
movement for identical defects and particularly is this 
so with respect to old defects. The rule is plainly 
written and means just what it indicates. Its reference 
to slight damage and the proviso (that of itself does 
not require repairs before reloading) was placed in 
the rules to discourage a former practice of roads 
requiring defect cards for slight aamages that would 
not be repaired until the car was forced into shop 
by other defects. However, some interchange points 
are issuing defect cards for all slight damage, making it 
necessary for roads entering those points to require 
defect cards in order to protect themselves on the re- 
turn empty movement of the car. This rule is so im- 
portant to the railroads as a whole that there does not 


seem to be any logical reason why the large interchange 
points should not agree on a proper basis for applying 
the rule, as its present application is destroying the in- 
tended reciprocal qualities. 

Local agreements at the various points are having 
their effect on the application of the rule. Local agree- 
ments tnat have been entered into at various points have 
their redeeming qualities in operation at a particular 
point, but I am wondering if proper consideration is 
being given to. their effect on the country as a whole 
before they are adopted. А strict application of the 
American Railway Association Rules is preferable to 
local agreements as they affect the railroad systems of 
the country, in that all concerned have a common un- 
derstanding. Particularly is this true in billing. 


Defect cards 


Rule 4 also requires that a defect card be attached 
to a car for all handling-line defects, and it is important 
that the defect card be correctly issued and that it list 
all the defects for which the handling line is responsible. 
While the only information required on defect cards, in 
addition to that required by the standard form, is an 
accurate list of the defects for which the handling line 
is responsible, if such defects are listed on the card in 
accordance with the locations shown in Rule 14 it will 
greatly assist the billing department in rendering correct 
credit bills and checking debit bills for errors. This is 
just as important as showing the location on repair 
records. 

It is also of vast importance that the requirements of 
Rule 5, as it pertains to writing the defect card on both 
sides, be followed, as a card does not have to remain 
on a car very long, particularly in bad. weather, before 
the exposed side will become illegible. 

The rules require that a defect card be attached to the 
car at the nearest available inspection point. Some of 
us are lax in this particular, with the result that many 
cars are allowed to move into interchange points with- 
out defect-card protection or any other record to show 
that the handling line is responsible. Such practice is 
not fair to the joint interchange inspector, who must be 
governed by the rules in issuing cards. While most cars 
that have been in an accident will show physical evi- 
dence, some cars will not show such evidence. Some 
cars that have failed in ordinary train service and were 
not subject to any Rule 32 conditions may show physi- 
cal indication of an accident, therefore, you are not 
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only unfair to the joint inspector in allowing cars to 
go to interchange without a proper record, but you are 
not carrying out the intent of the rules. Also, you are 
supplying conditions whereby erroneous cards may be 
issued, as it is not practical to hold cars at an inter- 
change point until an investigation can be made, or you 
are interchanging cars without furnishing proper pro- 
tection to the owner. 

A duplicate copy of all defect cards should be for- 
warded to the billing bureau which should carefully 
examine them to see if they are issued in accordance 
with the rules. Particularly is this so in reference to 
Rule 88 where some cases of wrong repairs hold the 
repairing line responsible for labor only. Rules 88 and 
122 list the items for which the repairing line is re- 
sponsible for labor and material. For all other items 
the card must be marked "Labor only,” otherwise the 
repairing road is permitted to bill for material also. 

Another condition that we experience on the B. & O. 
is the failure of work checkers to remove defect cards 
from cars when repairs are made. Notwithstanding the 


fact that our instructions require the work checkers to 
examine all cars undergoing repairs for defect cards, 
we occasionally receive cards in the office bearing a no- 
tation that repairs were made at some other point. 
Such cases are thoroughly investigated as we feel the 


Repairing bad order refrigerator cars 


matter is important in that it may result in a loss to 
the company or an erroneous charge against the car 
owner; in fact we have had our attention called to such 
cases by the owner and while it may not indicate sharp 
practice on the part of the repairing line, it does indi- 
cate carelessness. Where carelessness exists, erroneous 
bills are sure to follow. 

No doubt some of the roads represented here have a 
number of cars stored awaiting condemnation. Ex- 
amine those cars for defect cards, as bills can be ren- 
dered in accordance with Rule 94 for material as listed 
on the card on the dismantled cars. Following up this 
item may save your company considerable money in 
having the cars dismantled before the defect card be- 
comes outlawed. 

The original record of repairs is decidedly the most 
important factor in the correct renditicn of car-repair 


454 


Railway Mechanical Engineer 


bills; 111 fact, the Arbitration Committee considered it 
of such importance that it issued Supplementary Regu- 
lations effective January 1, 1924, dealing only with the 
preparation of the record, detailing the basic method of 
recording the repairs made, and supplied standard drafts 
of forms to be used in recording repairs, inspection, etc. 
A copy of the Supplementary Regulations should be 
available to each employe who originates records. 

The regulations require that cars placed on shop 
tracks for repairs be inspected and a record written be- 
fore the repairs are completed. From a shop operating 
standpoint, it is preferable to inspect and write the rec- 
ord before the repairs are started as it furnishes a guide 
for the repairmen and eliminates the necessity of a fore- 
man personally designating or marking the repairs to 
be made. Another reason is that the record must show 
the cause for repairs. Most repair shops have a force 
engaged in picking up scrap and cleaning the yard and 
if the record is not written before the material is re- 
moved from the car, it is liable to result in assumed or 
erroneous causes shown on the record due to the re- 
moved material not being available for inspection. 

The regulations also require that the record be checked 
with the repairs made on completion of the car and 
signed by the party making the final check. In case any 
repairs are made that are not listed on the record, they 
should be listed by the party making the final check, 
likewise if any items are listed that are not repaired, a 
line should be drawn through them before the party 
making the final check signs the record vouching for its 
correctness. 


In addition to the standard information on a repair 
card, the form should require the date the car was built, 
the light weight, whether loaded or empty and the kind 
of trucks, as this information governs the charges to be 
made for certain items of repairs such as triple valves 
and couplers. Since the adoption of the standard car, 
the date the car was built indicates certain materials 
standard to the car without the necessity of stencilling 
the car to show these materials standard. 

The party who writes the record must determine the 
responsibility for repairs and in case he is unable to de- 
cide if the owner or the handling line is responsible, the 
car foreman should make the final decision. Some cars 
have dual responsibility and such cars should be very 
carefully examined with a view of absolute fairness to 
both the owning and handling line and the record writ- 
ten separating the owning and handling line responsi- 
bility in such a way as not to be mistaken in the billing 
office, giving any specific reasons that may appear on 
the car for the separation. 

The kind, full dimensions or actual weight of castings, 
forgings, structural and pressed-steel shapes must be 
shown on the record. "Wherever it is possible I favor 
the showing of dimensions in preference to the actual 
weight. Work checkers usually carry a rule in their 
pocket, but they do not carry scales, and it is for this 
reason that the charges obtained through dimensions of 
material are more uniformly correct than otherwise. Be- 
sides, they furnish a basis on which the owner may 
check bills. Where lumber is used in repairs, the 
finished size must be shown on the record, to which the 
bill clerk adds allowances as per Rule 102 when pricing 
the bill. 

The original record constitutes the foundation on 
which car repair bills are rendered and from the varied 
and vast amount of information that is required by the 
1ules to be shown on the original record, it must be ap- 
parent to all that the correct rendition of car-repair bills 
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is efficient only so far as your method of educating em- 
ployees in the preparation of the original records is ef- 
ficient. 

To meet the educational requirements, we maintain 
a direct contact between the billing office and the party 
writing the original records through our traveling in- 
spectors. His first duty is to see that those employees 
writing original records are thoroughly acquainted with 
the requirements of the Supplementary Regulations as 
well as the rules. 

To assist them in locating those employees who are 
not familiar with any of the requirements of the rules, 
we return all erroneous records direct to the inspector, 
who in turn personally calls on the party who wrote the 
record, calling his attention to the error and explaining 
to him t^e necessity of showing additional information, 
pointing out the specific rule that requires it. If you 
have any employees who will not improve under this 
system of education they should be replaced, as it is a 
Strict requirement of the American Railway Associa- 
tion rules that records must be prepared according to 
regulations, and if you are rendering bills from records 
not so prepared you are not complying with the intent 
ot the rules. 

In view of the cost of educating employees to write 
correct records and the costs incident to improper infor- 
mation furnished, so far as possible the employees writ- 
ing records should be kept on the job, except for promo- 
tion or inability to perform work properly. 


Handling cars with extensive damages 


Since the change in Rule 1 limiting the repairs to be 
made to foreign cars, it is the general practice of rail- 
roads to send home cars with extensive damage. How- 
ever, it is just as important to place correctly the re- 
sponsibility on cars sent home as it is if they are placed 
in the shop for repairs. Any cars damaged under Rule 
32 conditions must either receive a defect card or be re- 
paired and the record marked “по bill". 

Rule 32 furnishes the dead line and any cars damaged 
under any of its provisions should be plainly marked 
on all records pertaining to the repairs. Before de- 
ciding the responsibility, all the circumstances surround- 
ing the handling of the car should be fully developed 
and taken into consideration when making the decision. 

Copies of all accident reports on the division should 
be forwarded to the car foreman and a complete file 
maintained in the car foreman's office. This file should 
be kept in loose leaf binders properly indexed accord- 
ing to file numbers. 

In case accident cars are moved from one shop to 
another for repairs, a copy of the accident report should 
follow the car. In case accident cars are billed home 
for repairs, they should be properly defect-carded be- 
fore allowed to depart, and the defect card should 
show the section of Rule 32 under which the damage 
occurred. 

Before repair records or billing repair cards are 
forwarded to the billing office, they should be checked 
with the accident file, and the record marked accord- 
ingly to guard against improper charges. In case the 
division people subsequently learn, after the record has 
gone forward, that a car was in an accident, they 
should immediately notify the billing bureau. А copy 
of all accident reports should also be sent to the bill- 
ing bureau, which must likewise check with the rec- 
ords to prevent erroneous billing for handling-line de- 
fects. 

Some roads use the accident form in reporting dis- 
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ciplinary cases to the transportation officers. Where 
this practice is in vogue, due diligence on the part of 
the billing forces must be exercised to prevent records 
being marked "accident" when the cars were not actu- 


-ally damaged under any of the provisions of Rule 32. 


As a further precaution against rendering bills for 
repairs to accident cars, we require our traveling in- 
spectors periodically to check the accident file at all 
stations and report to the billing bureau any irregu- 
larities they find. 

Rule 44 now provides a list of combination defects 
which make the handling line responsible unless it can 
furnish a complete statement to the owner as to just 
how the damage occurred. "When such cars are re- 
paired, the statement must accompany the bill and, 
where disposition is requested under Rule 120, the 
statement must accompany the request. 

In view of the costs involved in repairing cars with 
combination defects, the true facts as to just how the 
damage occurred should be developed, and they should 
be developed immediately on the ground and with an 
open mind. The responsibility should be established 
in accordance with the intent of the rules without any 
regard as to the costs involved. 

The proper application of Rule 44 cannot be followed 
up too closely by the billing bureau. We have found 
cases where the local people were over zealous in 
placing the responsibility on the owner and, vice versa, 
we have found cases where the car foreman, in his 
zeal to relieve his bad-order car report and to avoid 
holding cars for repairs, has reported it as destroyed, 
or handling-line responsibility with a view to securing 
disposition, when the opposite was the actual condition. 
Therefore, for the protection of both the handling and 
the owning lines, the traveling inspectors should make 
personal investigations of all extensively damaged 
cars. 

A careful examination should be made by the super- 
vision of all cars damaged to the extent of Rule 44 
where a statement cannot be furnished, or damaged 
under the provisions of Rule 32 for owners' responsi- 
bilities. The rules provide that any worn out or broken 
parts on cars not damaged in connection with an acci- 
dent may be billed against the owner. Therefore, if 
accident cars are sent home, the defect card should not 
include such parts and, if repaired, the record should 
plainly show those parts and in the case of broken 
material it should show whether they are old defects. 


System of Rendering Bills 


The Baltimore & Ohio handles its bills under what we 
call the consolidated system; that is, all work pertain- 
ing to the actual rendering of bills, including the writ- 
ing of repair cards. 

Original records are issued in duplicate by the aid of 
a carbon. The duplicate is filed at the repair point, and 
the original is forwarded to the billing bureau daily. 
System car-repair records received in the billing bureau, 
except those on authority of a defect card, are filed on 
receipt, while foreign car and authority of defect card 
records are counted and turned over to the bill cierks 
to prepare the bill. 

The bill clerks write and price the billing repair cards, 
as per A.R.A. rules, in one operation, and a record is 
kept of the number turned out by each clerk per day. 

In case additional information is necessary before 
the bill can be rendered, the original record is returned 
to the traveling man located in the district, and he per- 
sonally takes up and explains to the employee originat- 
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ing the record the necessity for furnishing it. The 
original repair cards move on to the assorting desk 
where they are assorted into ownership and arranged 
in bill form. From the assorting desk they move to the 
machine operators who list them in duplicate on the bill 
form and complete the bill. The completed bill passes 
to the audit clerk for audit and is immediately mailed 
on completion, while the duplicate bill is held and listed 
on the shop report at the end of the month, from which 
the record is placed in the ledger for collection, The 
first figures of the audit number represent the month’s 
account (1006, January account; 12006, December ac- 
count). Duplicate bills are filed in binders, the backs 
of which are labeled “Audit Number from....... to... 
inclusive," which not only keeps the file in first class 
shape, but also insures ready location of any bill. 

Duplicate copies of repair cards, together with auy 
additional information that it was necessary to secure 
from the repair point before the bills were rendered, is 
attached to the original record and filed in 1,000-pocket 
ая according to the last three figures of the car пит- 

er. 

Foreign road bills are checked and vouchered in a 
central billing bureau. Exceptions to charges are writ- 
ten on the back of the billing repair card and turned 
over to a stenographer who writes a lette: to the party 
rendering the bill. The checking is performed by the 
same clerks who render the system bill. This practice is 
desirable on account of the education it furnishes in al- 
lowing clerks to see what other road charge, and it 
tends to make uniform practice and charges in render- 
ing and accepting bills. 

All correspondence including answers to exceptions, 
is handled by the supervision of the office and any 
irregularities in pricing are called to the attention of the 
clerks responsible. 

This system places in the billing office a complete file 
of all repairs made to cars, the value of which is appar- 
ent to all bill clerks in handling exceptions to bills as well 
as in tracing for wrong repairs, etc. It reduces to the 
minimum correspondence with the division people and 
delays in answering exceptions. It removes all inclina- 
tion on the part of the division people to destroy bills, as 
their responsibility ends with the mailing of the records 
to the billing office, at the same time furnishing a com- 
plete safeguard against wilful destruction in the billing 
office. It abolished the entire billing force at division 
points and relieved the car foreman of all accounting 
work. It caused a payroll reduction of 50 per cent in 
handling bills and produced a higher degree of efficiency 
on account of closer supervision and the opportunity to 
educate the billing forces. The general results of the con- 
solidated system have been satisfactory beyond our ex- 
pectation. 

With our system of billing, the traveling men are the 
connecting link between the billing bureau and the di- 
vision people and they play a major part in the success 
of the system. 

As long as we have the human element to contend 
with it is of decided importance that we keep a con- 
tinual check on the shop tracks, transportation yards 
and interchange to insure that the intent of the A.R.A. 
Rules is being carried out in full. This can only be 
accomplished by surprise checks, in fact, that is the 
only kind of check that will furnish the actual conditions 
that exist. 

We do not require our traveling men to do any reg- 
ular office work, except such work as is required to 
establish conditions on the outside, as we feel it is far 
more important to correct conditions than it is to correct 
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past records. Our traveling men spend their time in 
educating employees and correcting conditions that are 
irregular. So far as possible the irregular conditions 
are corrected at the time located. If any conditions 
arise and continue to arise after having been called to 
the attention of the individual responsible, then reports 
are made to the higher officers for correction. 
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Welding used to strengthen 


center sill ends’ 
By Fred A. Cosgro 


ONE of the illustrations shows at 4-A the points 
where center sills frequently fail It will be 
noticed that the failure occurs at the sill ends between 
the body bolster and the end sill which form the draft 
gear pocket. The pulling and buffing of the coupler 
sets up stresses which eventually lead to the fracture 
in the center sills. То overcome this trouble the center 
sill ends are stiffened by welding to each sill and the 
body bolster a section of 12-in. I-beam. 

Two I-beam sections cut to the proper length, are 


Weld, 


Weld 


| Med- Sketch "С" 


Sketches showing the methcd of laying out the I-beam 
sections and how they are welded in place 


shaped at the ends, as shown in the sketch C, to fit in 
place against the body bolster and the web of the center 
sill channel. Two templates are used for laying off these 
sections. One template, which is laid on the top web 
of the beam, is used to lay off on one end of the sections 
the proper angle to fit against the body bolsters and, the 
other end, the correct angle to fit against the web of the 
center sill. The other template is used to lay off on the 
vertical web of the stiffener, the tongue which is welded 
onto the side of the center sill. This tongue is cut and 
offset to fit snugly against the center sill web. The two 
stiffeners are held in place and are arc-welded at the 
points indicated in the sketch. 


* One of the papers submitted for the 1927 arc welding prize offered 
by the Lincoln Electric Company, Cleveland, Ohio. 
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The addition of these two stiffeners has eliminated 
failures in the sections of the center sills that form the 
draft gear pocket. The average cost for applying the 
stiffener to both ends of the car is $150, as compared 
with $300 for splicing the sills by the use of rivets. 


Method of protecting gas 
cylinders 


T the large steel-car repair shops of the Penn- 
sylvania, the cars are inspected on the outside 
and defective material removed before the cars enter 
the shop. Much of the work of removing material is 
done with the acetylene cutting torch. The cylinders 


Method of protecting gas cylinders from being damaged by 
falling material 


on the dismantling tracks, when sitting on the ground, 
are exposed to falling material. In order to protect 
the regulating valves and gages, the cylinders are placed 
under a metal frame set in the ground. This frame is 
made of two angle irons on the top of which is at- 
tached a wide metal hood which protects the regulating 
valves. A chain, attached to the uprights, holds the 
cylinder in a vertical position. 


“Safety first” blue flag 


locked to the rail 


qu blue flag, shown in the illustration, is construct- 
ed with the object of providing a flag that may be 
readily seen by all concerned and can not be moved ex- 
cept by some one who has the authority to do so. The 
mast consists essentially of two pieces of 2-in. by 3$-in. 
iron bar which are forged somewhat along the lines 
of a pair of blacksmith tongs. The jaws of the tongs 
are shaped so as to fit the head of the rail and are 
Pivoted at the bend of the tongs. One handle of the 
tongs holds the blue flag while the other is shaped to 
form a convenient grip for the hand. Provision has 
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been made to secure a padlock to the flag by means of 
a chain. After the blue flag has been placed in position 
on the rail, the padlock is inserted through holes drilled 


This blue flag cannot be removed without removing the 
padlock 


opposite each other in the two arms and by closing it 
the blue flag is locked to the rail. 


A handy waste plug former 
By L. Drieth 
Car foreman, D. & R. G. W., Salt Lake City, Utah 


AS of the waste removed from car journals is 
'ì reclaimed and put back in service. After the 
waste has been reclaimed, part of it is formed 
into rolls to be used as heels in oil boxes. These rolls 
are formed on the device shown in the illustration. 
It is made of /4-іп. steel plate, 28 in. long and 18 in. 
57. ware 
/гол <, 


Round off corners 
for hand use 
' 
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4" Steel Plate 


A simple device for forming firm rolls of waste for car 
journal boxes 


wide at one end, tapering to 14 in. at the opposite end. 
A handle, made of 5$-in. square iron, is passed through 
a hole % in. in diameter. The waste is tightly wound 
around this handle, after which it is removed from the 
roll. This process gives a firm roll that does not re- 
quire a string to hold it in place. 
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Valve and valve motion repairs 


A description of the methods used in the back shop 
of a western railroad 


By “Old Timer” 


OME of the construction methods employed by 

the locomotive builder, or by large railway 

shops, may be adopted to advantage in the 
smaller railway shops and enginehouses. The methods 
of handling valve repairs on a large scale when the 
shop is turning out one locomotive or more a day, differ 
materially from enginehouse or small shop methods. 
In the back shop, all of the repairs to removable parts 
are done at the benches. The erecting floor only ap- 
plies the parts to the locomotive and sets the valves. 


Types of valves used 


Two types of piston valves are in general use—the 
solid valve cast in one piece and the built-up type (see 
Fig. 1), which consists of an assembly of two spiders, 
two bull rings and a valve body. The solid type valve, 
cast in one piece, is used with a single-piece valve 
bushing extending from end to end of the valve cham- 
ber. This type of valve is fitted with the common L- 
section packing ring. The assembled type of valve 
usually is fitted with Z-section packing rings which are 
held in place by a lip on the valve bull ring, and can- 
not get out of the ring groove when entering the valve 
into the valve chamber counterbore. А dowel extend- 
ing through the bottom of each bull ring holds the 
opening of the packing ring at the bottom. А "hook" 
key, fitting in the spider and bull ring at the top, pre- 
vents the bull ring from turning on the spider. 

The assembled type valve with Z-section packing 
rings is used with the two-piece valve bushing. This 
type of valve easily enters the counterbore of the inner 
bushing. With superheat, the assembled valves and 
two-piece bushings are necessary because of the thick 
carbon deposit which forms in the central part of the 
valve chamber. In one-piece valve bushings, this makes 
the valves difficult to remove after extended service. 
Even where two-piece bushings are used, the carbon 
deposit is so thick after extended service that it is often 
necessary to take the valve apart, and remove it from 
the chamber, one p'ece at a time. 
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Carbon burning 


Carbon deposits form thickly in the exhaust passages 
all the way from the valve to the nozzle on superheated 
engines, and after years of service, becomes sufficiently 
thick to interfere with the working of the locomotive. 
This deposit is similar to that which forms on the 
cylinders of gas engines, and it may be removed by 
burning it out with the oxyacetylene cutting torch. 
Once the combustion is started with the torch, it may 
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Fig. 1—Cross section of piston valve bull ring апа Z-type 
packing rings 


be continued by using a jet of compressed air, and 
the fire will spread rapidly through the exhaust passage 
leaving a loose, fine ash. 


Motion work repairs 


A complete set of blue prints of all parts should be 
available so that nothing is left to guess work. Also, 
the benches should be supplied with adequate tools, in- 
cluding a set of expansion reamers to ream bushings 
which close tight on the pins when they are pressed in 
place. The parts are completely stripped at the bench. 
Any worn or cut parts are noted, and these parts sent 
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to the welding shop to be built up by the electric weld- 
ing process. The length of the rods may be incorrect. 
The radius rod length is frequently found to be wrong 
because this rod is often changed in the enginehouse 
to square the valves. When general repairs are made, 
radius rods, union links, eccentric rods, combination 
levers, and other motion parts should be put back 
standard and not assumed to be correct. In checking 
motion rods for length, lead strips are placed across 
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Fig.4 


Fig. 3—One style of link-block pin for Walschaert gear; Fig. 
4— Modern type link-block pin, secured by tapered pins 


the pin holes, and the centers located on these. Ad- 
justable tram points are used, set to blue print length, 
and any appreciable error is corrected in the black- 


smith shop. 


Motion pins 


If the tapered fits of the motion pins are O. K., and 
there is sufficient stock on the body of the pin to true 
up somewhat larger than the largest part of the small 
end of the fit, the old pins are reused. New pins are 
case hardened after being drilled for cotter-pin and 
dowel holes. The threaded portion of the pins should 
be protected by screwing on a nut before the pins are 
placed in the hardening pot. The cyanide process, by 
means of which a pin is “potashed” in a few minutes, 
is not good practice for backshop work. A hardening 
process by which the pins are heated in contact with a 
carburizing agent for at least eight hours, gives a hard 
surface, extending 1/16 in. to 5/32 in. under the 
surface. There are various hardening compounds used 
to pack the hardening pot, but the following is good: 
Equal parts of wood charcoal, burnt leather and charred 
bone. Another hardening material is a mixture of 
barium carbonate and wood charcoal. 

After hardening, the body of the pins 1s ground on 
a small cylindrical grinder, and then the bushings are 
fitted. Shops not equipped with this type of grinder 
polish the pins in a lathe with emery cloth after hard- 
ening. hh 
The common method of securing any pin is by a nut. 
There are many cases where a nut cannot be used on 
a valve-motion pin; for example, the link block pin of 
an engine having a Walschaert valve gear. The middle 
pin on the combination lever of a locomotive with the 
extension type of back valve head has no clearance 
where a nut might be used. Baldwin Locomotive 
Works practice is to make the ends of these pins flush 
and secure them by one or two tapered pins driven in 
a small reamed hole passing through the edge of the 
pin, as shown in Fig. 4. If located at the edge of the 
pin, the peg will not be as apt to shear off as if passed 
through the center of the pin, for a much longer bear- 
ing in the joint is provided. 

There is a style of construction which secures the 
link block pin in the radius rod, as shown in Fig. 3. 
The body of the pin is larger than the two fits which 
taper opposite, and the two halves of the radius rod 
are drawn tight on the pin. This style of link block 
pin cannot be removed without taking the radius rod 
apart. Two dowels prevent the pin from turning. 
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Joints jin the motion work should fit 1/32-in. loose. 
Excessive lateral motion is taken up by building up the 
worn part by gas or electric welding if it is badly сит. 
If it is not worn too much, the lateral on a jaw may be 
taken up by closing it in a press. Joints should be 
tried by assembling the parts at the bench, and tighten- 
ing the nuts on the pins to make sure that the joint 
does not bind. 

As soon as the valves are removed, the bushings are 
calipered, and if out of round over 1/32 in., or over 
1/32 in. tapered, the valve chambers are bored. The 
back heads are removed so that the chambers can be 
bored easily, and the back valve rings properly fitted. 
If two-piece bushings are used, the distance between 
the admission ports to the back and front ends of the 
cylinder is checked with a valve-spacing gage con- 
sisting of an adjustable block sliding on a hooked rod, 
as shown Fig. 5. Bushings not properly spaced cause 
an error in the lap of the valve unless a special length 
of valve is used to overcome the error. 


Variety of methods found in different shops 


There is considerable variation in practice in han- 
dling valve repairs in different shops. One road bores 
the valves V6 in. over standard at the first boring, and 
14 in. over size at the second boring. In this manner, 
a stock of finished bull rings may be kept on hand. 
Common practice, however, is to bore out the chamber 
just enough to clean it and get under the hard skin 
which forms on cast iron. The limit of wear on a 


valve bushing is commonly set at Y$-in. or %-in.; that 
is, when enlarged this amount over standard, the bush- 
ing is cut out and a new one applied. Valve bushings 
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Keyway in end of Main Pin 
where Eccentric Crank fits 
must line up with point ^p" 
laid offon Hub with Tin 
Template, as Shown 


Fig.@ 
Fig. 5—Valve spacing gage, graduated in eighths; Fig 6.— 
Template for lining up the keyway center lines 


are cut out by chipping a groove through the bottom 
of the bushing with an air hammer and round nose 
chisel, and then driving it out after the keepers have 
been removed. The practice of heating cylinders to 
apply new valve and cylinder bushings has always been 
questionable. Many cylinders have been cracked. А 
puller, which draws the bushings in place, using the 
compounded power of an air motor to screw a nut on a 
threaded bar, is the method used by locomotive builders. 
If properly geared down, an air motor will develop 
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power enough to strip a 2%4-їп. standard nut. The 
inside of the valve chamber where the bushings fit, 
should be bored out, if out of round, or it will be diffi- 
cult to get a good fit on the bushing. The allowance 
for the press fit on a valve-chamber bushing when the 


bushing is to be drawn in place by screw action is 
.010 in. 


Two sizes of rings carried in stock 


For every standard size of valve there are two sizes 
of valve rings carried in stock; namely, standard size 
and oversize. For valves up to 14 in., the standard- 


Fig. 7—Method of using combination square, with the center 
head attached, to obtain the location of the quarter line 
on the axle after the wheels are mounted—One pin 
is plumbed using a plumb line over the crank 
pin and the square is applied as shown; 

Figs. 8 and 9—Eccentric center line 
location with reference to crank 
pins; Fig. 8—Outside admission; 

Fig. 9—Inside admission 


Size ring is 16 in. larger than the chamber, and the 
oversize ring is 14 in. larger than the standard valve 
chamber. Oversize rings are used when, by repeated 
borings, the chamber size approaches, the size of a 
standard ring. Oversize rings for valves over 14 in. 
in diameter are made 5% in. larger than the standard 
valve size. 

Many men break a valve ring at one point by strik- 
ing it sharply against some corner such as the edge 
of a vise; then place the ring in the chamber, lap- 
ping the ends and marking with a scriber the exact 
amount to be cut out, and then saw the ring to suit. 
A ring broken in this manner is usually knocked 1/64- 
in. or more out of round, as a little experimenting in 
fitting a ring in a round chamber will show. The ring 
should be sawed in two, instead of broken, to get a 
good fit. When a ring is cut, the ends have a tendency 
to spring out in such a way that, when the ring is 
placed in the valve chamber, the entire circumference 
does not bear against the wall. To overcome this dis- 
tortion, the ends of the ring should be lightly filed for 
several inches back where they bear heaviest against 
the chamber wall Sometimes it is necessary to bend 
or spring the ends of the rings inward to receive a 
satisfactory bearing. It is also possible to bend a 
valve chamber ring to fit a chamber worn out of round. 
Spotting valve rings by use of lamp black, Prussian blue, 
chalk, etc., is too tedious and slow for railroad shop 
work. The use of a feeler gage, .020 or .030 thick is 
quicker, and if this feeler will not go in between the 
packing ring and chamber wall at any point on the 
circumference of the ring, the fit of the ring may be 
considered О. К. The problem of spotting a ring in 
a cylinder is a common one in the mechanical field. 

In fitting the rings to locomotive air compressors, 
a method has been devised by which the rings are 
ground round after they are cut, thus eliminating the 
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tedious spotting process. In fitting valve rings in the 
enginehouse, it is not customary to devote much time to 
spotting the rings. Rings poorly fitted will blow the 
first trip, but eventually wear to a bearing against the 
valve-chamber wall. The amount of opening to leave 


between the ends of a valve ring is generally set at 
1/32-in. 


Locating the keyway on the wheel 


It is desirable to cut the keyway in the main pin 
before the pin is mounted in the wheel, and then turn 
the pin so that the keyway will be in the proper posi- 
tion. When the pin is turned in the lathe, a straight 
mark is placed the length of the eccentric crank fit, 
and this mark is extended along the wheel fit. This 
line is made the center line of the keyway. A line is 
placed on the wheel hub which is lined up with the 
keyway center lines previously scribed on the crank 
pin. To scribe the line on the wheel hub, which repre- 
sents the position of the center line of the eccentric 
crank in reference to a line drawn from the axle center 
to the pin center, a tin template is used such as shown 
in Fig. 6. This is a triangle, the hypotenuse of which is 
equal to the length of the eccentric crank (distance be- 
tween centers). The base of the triangle is equal to the 
radius of the crank pin circle, and the altitude is equal to 
the radius of the eccentric-crank circle, The exact 
location is determined by the valve setter, and an off- 
set key is used if necessary. 

The key is then placed after the eccentric crank 
bolt is fitted, and merely assists the bolt in holding the 
crank rigidly on the pin. Methods used by valve setters 
to set eccentric cranks might be better considered in a 
discussion of valve setting, but it may be said in this 
connection that there are two general methods. The 
first is to locate the crank in such a position that the 
link heel is in exactly the same position when the en- 
gine is on either of the dead centers. This method, 
which requires several hours, requires catching the 
dead centers, and also the use of pinch bars or rollers. 
The other method is to set the crank to give the cor- 
rect specified throw, and is done by taking the actual 
throw of the crank, using a long tram in the eccentric- 
crank pin center, and scribing the actual throw on the 
side of the cylinder, or on a board clamped near the 
guides for this special purpose. If the crank does not 
throw correctly it is knocked to or from the axle center, 
and the locomotive trailed again until the proper throw 
is secured. 

There is also a device for setting cranks to the 
specified throw without trailing the locomotive. To 
do this, it is necessary to measure a distance equal to 
one-half the eccentric crank throw, measured from the 
axle center line extended out to the plane of the 
eccentric-crank pin center. A device for doing this has 
a ball center which fits into the wheel center, and a 
collar sliding on the rod which, when pressed against 
the axle, squares the rod. An adjustable radial arm 
set to one-half the crank throw is used to locate the 
eccentric-crank pin center. In the absence of this de- 
vice the eccentric-crank throw or travel circle may be 
scribed on the wheel hub with dividers and, by the use 
of a combination square, moved along this line. The 
center on the back of the eccentric-crank pin may be 


set to this line. 
Reverse shaft repairs 


It is not always necessary to remove the reverse 
shaft from the locomotive even in case of general re- 
pairs. The bearings may be closed and the small 
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radius-rod hanger bushings renewed at the engine. 
Turning reverse shaft bearings in the lathe is a rather 
troublesome job on account of the long arms on the 
shaft. These arms may be bent out of the way by 
heating with the welding torch. If there is a lathe 
large enough to swing a tumbling shaft without bend- 
ing the arms, the bearings may be turned, using an ex- 
tension tool holder, which is a heavy bar about four 
feet long, arranged to hold an Armstrong tool in one 
end. In building new reverse shafts, they are often 
forged without the arms. These arms are forged sepa- 
rately and welded in place by the gas or electric process. 
In enginehouse work, a cracked reverse shaft should 
receive prompt attention since, once a crack starts in 
this part, the locomotive will seldom make one trip 
without breaking the shaft. 


Eccentric crank repairs 


Eccentric cranks frequently work loose on the pin, 
and at the time of general repairs they should be 
closed if necessary. The best method is to caliper the 
pin, and if the crank is loose, it is taken to a hand 
press, and the split portion pressed together until a fit 
is secured. Another method commonly used in engine- 
house work is to heat the crank to a red heat, place 
it on the pin hot, and draw it together with the draw 
bolt. The crank closes, and will be found to be a 
tight fit on cooling. Trouble is often caused by the 
eccentric crank pin being out of square. This defect 
makes it impossible to line up properly the eccentric 
rod jaw which fits over the link heel. With the loco- 
motive spotted in a certain position, the jaw may line 
up correctly and fit freely over the link, but if the main 
wheels are turned half a turn, the eccentric-rod jaw 
may be several inches out of line. As may be readily 
seen, if the eccentric crank pin is out of parallel with 
the main pin, this error will be greatly magnified at the 
end of a long eccentric rod, especially if the bushing in 
the back end of the eccentric rod is a snug fit. To 
test the eccentric crank pin to see if it is square, the 
crank is placed on a mandrel which is bolted down 
squarely to a face plate. A square is then used on the 
face plate, and any error will be shown by variations 
seen in calipering from the pin to the square. If the 
error seems to be due to a bent crank (bent in the 
web portion), it may be straightened in the press. If 
it is out as though the crank were twisted, it will prob- 
ably be necessary to press out the eccentric crank pin, 
and rebore the pin hole. The pin is riveted over on the 
back like a crank pin. The eccentric crank pin is not 
case hardened. 


Increasing travel and lap 


Some locomotives have been completely rebuilt for 
greater capacity, changing the stroke, frames and valve 
travel. It is often possible to change the lap and increase 
thé valve travel and still use the original cylinders and 
valve bushings. An increase in lap requires a shorter 
valve body on an inside-admission engine and, to keep 
the exhaust clearance approximately the same, a longer 
valve bull ring may be used. The exhaust clearance 
varies from line-and-line to 1/16 in. on the older loco- 
motives, but it may often be increased to Y$ in. with 
beneficial results at the time the lap and travel are in- 
creased. By carefully following the designer's blue 
prints at the time of conversion, it is possible to build 
a locomotive that requires only a few slight changes at 
the time of valve setting, to square the valves. These 
changes are confined to the valve stem and eccentric 
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10d and may be figured by simply trailing the engine 
over as in enginehouse valve setting. 


Locating eccentric keyways 

In spite of the fact that the Stephenson link motion 
was considered obsolete fifteen years ago, there are 
still many locomotives which are equipped with it, and 
it is desirable to know a good method of locating these 
keyways in the axle approximately before the valves 
are set. In all of the larger shops it is customary to 
cut the keyways and mount the eccentrics and straps 
before the wheels go under the locomotive. They are 
cut, preferably by milling them out, sometimes on the 
drill press, and sometimes by drilling with a motor and 
chipping. At the time of valve setting, any errors are 
corrected by applying offset keys. In this connection 
it is not necessary to go into the details of valve setting, 
any errors are corrected by applying offset keys. 

The first step in locating keyways is quartering the 
axle. A new axle has quarter lines drawn on it at the 
time of turning and these may be used. Even on an 
old axle, the quarter lines may sometimes be found 
after scraping off the paint. To quarter the wheels in 
the absence of previous marks, one crank pin should 
be plumbed. This is done by hanging a double plumb 
bob over the pin and drawing a circle, struck from the 
axle center, the same diameter as the crank pin. The 
wheels are rolled until the strings of the plumb bob are 
tangent to the scribed circle. Now, by the use of the 
combination square, see Fig. 7, with the center head 
attached, it is possible to draw one quarter line on the 
axle. The level in the square head shows when the 
scale is exactly vertical and the center square holds it 
on the axle radius. А mark is made at the end of the 
scale and the operation repeated near the other wheel 
and the quarter line then drawn. The other crank pin 
may be plumbed' to locate the corresponding quarter 
line and the other two quarter lines established by 
measuring around the axle with a steel tape. 

It is generally known that on a locomotive having 
no lap or lead, the eccentrics should be set 90 deg. from 


the pin, exactly opposite each other on the axle. All 
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Fig. 10—Method of determining the distance to move the 
eccentric from the quarter line; Fig. 11—Offset key laid 


out radially; Fig. 12—Offset key laid out square, 
which is the customary practice 


locomotives have lap, and nearly all of them lead, so 
the eccentrics are set away from the quarter line enough 
to displace the valve from its center position an amount 
equal to the lap plus the lead. There is apt to be some 
confusion in deciding which quarter line to measure 
from in locating the eccentrics. There are two locations 
used for different arrangements of admission and 
motion which the valve setter should have fixed in his 
mind and locate the eccentrics accordingly. Assuming 
a locomotive on the front dead center as the wheel 
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starts to move forward, the forward motion eccentric 
must move the valve in the direction to open the steam 
port to the front end of the cylinder. On an indirect 
locomotive with outside admission, it should follow the 
pin, see Fig. 8, and on an indirect locomotive with in- 
side admission, it should lead the pin, as shown in 
Fig. 9. 

To determine how much to move the eccentric from 
the quarter line, it is necessary to make a small diagram 
on a piece of sheet metal, or, perhaps, on the end of 
the axle. Two concentric circles are drawn, one with 
a radius equal to the valve travel and the other with 
the same radius as the axle where the eccentrics fit. 
A diameter is drawn and a perpendicular radius erected. 
The point where the diameter cuts the axle circle at 
the right is assumed to represent the dead center posi- 
tion of the crank pin on a reduced scale. Now, a dis- 
tance equal to the lap plus the lead is laid out from 
the center of the circle on the horizontal diameter. 
This establishes point P on Fig. 10 on the diameter 
from which a perpendicular is erected, cutting the valve 
travel circle at A. A radius is now drawn passing 
through A, and extended until it cuts the axle circle. 
The distance X is the distance the eccentric center line 
should be moved from the quarter line. One thing to 
watch, in laying off eccentric keyways before the wheels 
are mounted on the axle, is the location of the keyway 
in the wheel. This keyway may be on the side of the 
axle hole toward the crank pin, or it may be directly op- 
posite. This would make a difference of 180 deg. in 
the location of the crank pin, and necessarily the same 
difference in eccentric location, so the valve setter 
should have in mind the location of the pins regardless 
of the location of the axle keyways. Some valve setters 
try to correct the keyway location for a locomotive that 
is high, or has the crosshead-pin centers several inches 
above the axle centers. It has been found that this prac- 
tice does not pay and it is better to locate the eccentrics 
from the crank pins than from the center line of motion. 


Offset keys 


An offset key, as will be seen from Figs. 11 and 12, 
if it fits properly, is rather difficult to make, as the top 
surface and bottom surface are not parallel to each 
other, but are at right angles to different radii. The 
sides of the offset portion are parallel to different radii, 
as shown. In railroad work it is not customary to 
plane the key radially, but as shown in Fig. 11. The 
offset portion that does not fit properly in the keyway 
after the eccentric is mounted, is planed square. Good 
practice is to fit up the eccentrics with straight keys 
before valve setting, then if it is found that some must 
be changed, the key may be built up on one side by 
welding and refitted much quicker than making a new 
key. If eccentric keyways are laid off with reasonable 
care, about М in. is the greatest offset that will ever be 
required to square up the lead. 


Tool for turning wood 


dowel pins 


Ву A. M. Hollis : 
Pattern shop foreman, Fort Worth & Denver City, Childress, 
Texas 
HE dowel pin turner, shown in the sketch can be 
made for turning dowel pins, chair rounds, etc., in 
various sizes from 4-in. up. The body and handle 
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of the tool is made of brass, which is provided with 
an adjustable steel blade. The blade is ground to cut 
the desired contour or shape. The hole, into which 
the dowel pin is inserted as it is turned down, is 
drilled 1/32 in. larger than the diameter of the pin. 
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Sketch of tool for turning 14-іп. dowel pins 


The body of the tool used for turning %-in. dowel 
pins is 6 3 in. long. The length of the handle, how- 
ever, should be increased to provide a firmer grip 
when turning pins of larger diameter. 


Securing driving boxes to 
the bed of a planer 


HOWN in the illustration is a device for clamping 
driving boxes to the bed of a planer, which is used in 
the machine shop of a southern railroad. It consists 
essentially of alever arm, the fulcrum supports of 


Two boxes clamped in position for planing 


which fit into the cross-grooves of the table. One end 
of the lever arm rests in a recess in the driving box and 
the opposite end is provided with a screw, as shown 
in the illustration. This clamping device can be con- 
structed to hold as many driving boxes as the planer 
has toolheads. In this case, two boxes are shown 


clamped to the planer table to be machined simul- 
taneously. 
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‘Time saving devices in Maine Central 
air brake shop 


Kinks developed to expedite and improve quality of output— 
Feedwater-heater test rack has proved its value 


are located at Waterville, Me. At this point, 

practically all of the locomotives receive class re- 
pairs. The erecting shop, machine shop and air-brake 
shop are all under one roof. The air-brake department, 
which employs 23 men, including the foreman, occupies 
two floors. Steam, air and signal hose are repaired on 
the second floor, while the remainder of the work is 
handled on the first floor. The shop is well provided 
with modern tools and shop equipment. Of particular 


/ | \HE principal repair shops of the Maine Central 


interest are the many cleverly designed shop-made de- 
vices that have aided materially in increasing produc- 
tion, reducing the cost of repairs and improving the 


tric motor. The reciprocating motion is imparted to the 
sliding crosshead bar through the crank, connecting rod 
and the crosshead. To the crosshead bar is attached a 
crank which is centrally located with respect to the 
connecting rod and carries the crank arm which is free 
to turn around the spindle when the clutch is disengaged. 
The clutch is fitted on the square end of the spindle. 
Therefore, when the clutch is engaged with the crank 
arm, the spindle turns back and forth with the crank 
arm. 

The spindle socket is fitted on the top square end of the 
spindle and thus must turn with it. The spring under 
the socket allows the socket to adjust itself to the dif- 


Fig. 1—Left top and bottom—Front and rear views of an eight spindle angle cock grinding machine; Right top—Looking 
under the table of the machine; Right bottom—The driving gears 


quality of workmanship. Most of these devices were 
designed and built under the direct supervision of J. M. 
Bartlett, foreman of the air-brake shop. 


Angle-cock grinding machine 


Of particular interest is an eight-position valve grind- 
er, which will grind an average of 100 angle cocks in 
eight hours. This machine, which is illustrated in Figs. 
1 and 2, is driven through a series of gears by an elec- 
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ferent lengths of necks on the angle-cock plugs. 

The spindle is ball-shaped at its bearing in the bot- 
tom of the spindle barrel and has a clearance through- 
out-the barrel length for the sake of flexibility to make 
up for the square end of the angle-cock plugs not al- 
ways being central. 

When placing an angle cock in the machine, it is cen- 
tered and clamped in place by centering pins, located in 
the top surface of the spindle barrel, and the eccentric 


463 


clamp lever and friction head. The square end of the 
angle cock plug sets in the spindle socket and turns with 
it. 

The ratio of the bevel gears, shown in Fig. 1, is 
four to one, and the cam shaft turns at one-quarter of 
the speed of the crankshaft. The cams operate once in 
every eight strokes of the crank. When the cam de- 
presses the lower end of the dog lever, the dog, which 
has a tongue milled on the inner end, is withdrawn from 
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Fig. 2—Cross-sectional view of one unit of the machine 
shown in Fig 1 


the dog gear. As the tension of the spring in the fric- 
tion head causes a certain amount of friction between 
the angle-cock body and its plug, the bottom raceway 
of the friction head.bears directly on the plug, and the 
outside shoulder of the friction head bears on the angle 
cock body. Thus, when the dog is withdrawn from the 
dog gear, the spindle barrel, with the angle-cock body, 
moves the distance which one stroke of the crank will 
turn it, or about one-fifth of a turn. Then, as the cam 
passes down by the end of the dog lever, the spring back 
of the dog lever forces it out, causing the dog to latch 
in the dog gear. Immediately, the spindle rod cam en- 
gages the outer end of the operating rod which, in turn, 
operates a bell crank causing the spindle rod to rise 
and lift the angle-cock plug from the bearing against 
the walls of the angle-cock body. This is done to pre- 
vent grooving of the bearing during the grinding opera- 
tion. This description covers one cycle of the opera- 
tion of one unit. A 2-hp. motor is used to drive an 
eight-unit machine, 


Painting triple valves 
Between 5,000 and 6,000 triple valves are repaired each 
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year at this shop. To hand-paint these valves requires 
considerable time and does not give a smooth, even paint 
surface. To expedite the painting of these valves, they 
are dipped in a vat, shown in Fig. 3. This is an all weld- 
ed square vat which holds ten gallons of paint consisting 
of lamp black, shellac and a little varnish. This mixture 
gives a hard, glossy paint surface. The paint is occasion- 
ally thinned out with alcohol. Before dipping the valves, 
the exhaust ports and train-line connections are plugged. 
After the valves have been dipped, they are hung on six 
hooks and the excess paint is allowed to drip off and 
drain down the apron into the vat. It requires about five 
minutes for the valves to dry. 


Handling air-compressor repairs 


The air-compressor cylinder bushings are ground on a 
Micro internal grinding machine. In order to line up the 
compressors accurately on the machine table, a wood 
centering strip is placed in each end of the compressor 
cylinder. This work is done on a stand which can be 
turned in any position. As shown in Fig. 4, the pedestal 
consists of a tubular column on the top of which is 
mounted a flat piece of boiler steel which revolves on the 
top end of the pedestal. On this pedestal the machine 
operator can be preparing one compressor for grinding 
while the machine is grinding another. 

Almost every air-brake shop has devised an adjustable 
table on which to mount the compressors while repairs 


Fig. 3—Six triple valves drying after being dipped in the 
paint vat 


are being made. The tables shown in Fig. 4 are simple in 
construction, yet very effective. Each consist of a heavy 
cast-iron base, on one end of which is attached a fixture 
by means of which the compressor can be fixed in any 
position through an arc of 90 deg. The bed of the table 


contains two shelves on which can be placed parts of the 
compressor or tools. 
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The Maine Central reclaims worn and under-sized air- 
compressor piston heads by building them up with bronze, 
using the welding process. After the welding is com- 
pleted, the heads must be machined to standard size and 
two new piston ring grooves cut in them. A chuck for 
holding and centering the piston heads on the table of a 
vertical boring mill has been designed for the purpose 
of speeding up the operation and to secure accuracy. 
The chuck, which is shown in Fig. 4, has a boss on the 


tion, eliminating the necessity for truing up the head 
before starting the finishing cut. After the head is 
machined to standard size, two tools are placed in the 
tool post for the purpose of cutting the ring grooves in 
one operation. 


Repairing air hose 


All hose repair work is handled by one workman, 
which is made possible by the use of several shop-made 


Fig. 4—Left—Chuck for centering and holding air compress?r piston heads on a vertical boring machine; Center—Metal 
adjustable work benches on which air compressors are assembled; Right—A revolving pedestal on which air 
compressors are prepared for the internal grinding machine 


bottom side which fits snugly into the center hole of the 
boring-mill table. This boss centers the chuck on the 
table, after which it is securely clamped by four vee- 
straps. The central hole of the chuck is somewhat 
larger than the diameter of the piston rod of the largest 


machines designed to expedite repairs. The fittings are 
removed from the hose on the machine shown at the left 
in Fig. 5. This machine consists of three units, each 
controlled by a foot pedal. The unit at the right is used 
for cutting off the bolts which are placed between shear 


Fig. 5—Left—Three station hose dismanteling machine; Right top—Hose band clamping machine; Right bottom—Ma- 
chine for forcing nipples into new hose 


size. The chuck is split three-quarters of the way 
across on the center line of the hole. Steel bushings 
are made to fit the center hole in the chuck and the di- 
ameter of the different sizes of piston rods. The pis- 
ton with the proper size bushing is placed in 
the chuck, after which the binder bolt is tightened, 
thus holding the piston head in a central posi- 
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jaws operated by a foot pedal that controls the admission 
and exhaust of the air from a 5-in. air cylinder. The 
cylinder piston is forced down on the hose, thus causing 
the shears to cut off the bolts. The hose fitting is then 
placed in the middle unit which, when the piston is forced 
down on the hose, causes the fixture to spread the hose 
band. The cutter for stripping the hose from the nipple 
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is made ot two jaws so spaced as to admit the hose fitting. 
When the foot pedal is depressed, the air forces the 
piston in the 8-in. cylinder down on the hose, forcing it 
against the two cutters which cut the hose on both sides 
of the nipple. In three operations the fixtures are quick- 
ly removed from the hose. 


200-lb. pressure. Referring to Fig. 6, the shop pressure 
first passes into an 8-in. air cylinder which is mounted 
tandem with a 14-in. cylinder. The upward movement 
of the 14-in. piston compresses the air already in the 8-in. 
cylinder, thus building up a pressure that ranges from 
20) to 210 ib. A reducing valve is placed in the air 


Fig. 6—Two views of the hose testing rack 


When the foot pedals on this machine are depressed, 
they operate a lever connected to a quick-acting valve, the 
admission and exhaust valves of which are operated by 
a fulcrum. Thus, when the pedal is depressed, the 
admission valve is opened and the exhaust valve is closed. 
Springs operate the valves in the opposite direction when 
the pedal is released. The shears and the band spreader 
are returned to the closed position by coil springs located 
under the stem of the fulcrum. 

In Fig. 5 is shown a device which is designated as a 
blowing-in machine, used for forcing the fittings into 
new hose preparatory to placing the bands around the 
hose. The hose is placed in a wooden clamp operated by 
a handle which forces a cam along the side of the clamp, 
thus securely holding the hose in a horizontal position. 
A suitable fixture, that fits over the nipple to be forced 
into the hose, is placed on the end of the air cylinder 
piston. When the air is applied by a three-way valve, the 
piston forces the nipple home into the end of the hose. 
It requires two operations to force in the nipples in both 
ends of the hose. 

The next operation is to apply the bands around the 
reclaimed fittings and new hose. This machine, which is 
shown in Fig. 5, is operated by a 5-in. air cylinder con- 
trolled by a three-way valve. Suitable fittings have 
been made to fit on the end of the piston and the adjust- 
able tail stock of the machine. These fittings are made 
to conform with the different types of hose bands. 
When the air is applied, the two clamping tools force the 
band tight around the hose and draw it up tight so that 
the clamp bolt can be quickly applied. 

A reducing valve is placed in the air line to control 
the air pressure, and a check valve is placed between the 
three-way valve and the air-cylinder to control the ad- 
mission of air into the cylinder for the purpose of 
eliminating vibration. 

The assembled hose are now ready for testing. They 
are subjected to an air pressure of 200 Ib. As the shop 
air line pressure is only 100 lb., it is necessary to use the 
principal of compounding in order to secure the desired 
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line in the 14-in. cylinder which controls the air supply 
to this cylinder. 
The hose to be tested is screwed into the fitting on the 


Fig. 7—A rack on which Worthington feedwater heaters аге 
tested 


e 7 Another hose is clamped to the end of the test 
réside пе open end of the second hose is capped. The 
So » dae applied and when the air gage shows 200 Ib., 

re позе is carefully examined for leaks and 
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defects. Upon completion of the test, air is exhausted 
from both cylinders and the air hose is removed. 


A feedwater-heater test rack developed and 
built in this shop 


Besides repairing air-brake equipment, much other 
miscellaneous work is handled in this shop. At the 


Fig. 8—A device for testing hydraulic gages that record 
pressures up to 600 ton 


present time about 12 locomotives are equipped with 
Worthington feedwater heaters and more are to be so 
equipped. As the heaters are repaired at these shops, 
it was thought desirable to test the heaters thoroughly 
before they were placed on the locomotive. A test rack 
has been developed for this purpose, which has resulted 
in the elimination of much time and labor in fixing 
defects after the feedwater heater bas been mounted on 
the locomotive. 

The test rack, with a feedwater heater mounted in 
position, is shown in Fig. 7. The heater is held on the 
heavy metal frame by four 1%-in. bolts. А l-in. steam 
line is tapped off of the steam main and led to the steam 
chest of the pump. А steam gage is placed in this line. 
The back pressure is built up by passing the pump steam 
exhaust and additional steam from the main steam 
line through a pipe to the back-pressure chamber. A 
valve is located close to this chamber so that the exhaust 
steam from the pump can be shut off from the back- 
pressure chamber and automatically by-passed, through 
a spring-loaded shutoff valve, to the sewer. The cold 
water-supply pipe leads directly from the shop water- 
supply line to the proper connection on the pump. At 
the left of Fig. 7 may be seen a reservoir on the top of 
which is a flange that connects with the exhaust-steam 
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inlet flange on the heater. This reservoir is designed for 
the same volume as that of the pipe through which the 
exhaust steam passes from the locomotive cylinder to 
the feedwater heater. 

After the heater has been securely bolted to the rack 
and all of the pipe connections have been made tight, 
the pump is started and allowed to run the prescribed 
number of strokes per minute for a short time in order 
to develop any leak or irregularities. Then the spring- 
loaded shut-off valve in the discharge line is closed un- 
til the gage in the line registers the desired boiler pres- 
sure. At this point, the gage connected in the water line 
from the cold-water cylinder to the valve on top of the 
heater head should register the correct pressure. 

The next test is to admit steam to the back-pressure 
reservoir until the pressure gage registers 5 lb. This 
operation will slow down the pump piston speed and 
cause the escape of steam from the overflow. The piston 
speed is then increased until the escape of steam from 
the overflow stops. The pump is then again function- 
ing properly and condensing steam, this constitutes the 
condensation test. 

The slip test is next made to determine if the discharge 
and suction valves are tight and whether the water is 
slipping past the piston packing in the cylinder. То 


make this test, the steam to the back-pressure reservoir is 


~ 


9—Top; A device for testing small coil springs; Bot- 
tom—Ball seat water glass joint 


Fig. 


shut off, the steam gage valve closed to obtain the de- 
sired pressure without damage to the gage and then 
the piston speed timed the prescribed number of strokes 
per minute. When the spring-loaded valve in the dis- 
charge line is closed, the piston speed should be accord- 
ing to the instructions given by the manufacturer. 

If the water does not run from the overflow after the 
above test is made, remove the pipe plug from the top of 
the heater head and fill the bucket with water until the 
water runs, and then make the bucket test according to 
the instructions given by the manufacturer. 
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Hydraulic gage-testing device 


All of the hydraulic gages used on the Maine Central 
system are sent to the Waterville shops for repairs. In 
order to calibrate these gages accurately, a testing device 
has been developed and built in this shop. Gages record- 
ing pressures up to 600 tons can be tested by the use of 
the shop air pressure. The principle of compounding 
pressures by two different sizes of cylinders is used to 
obtain the pressure of 600 tons. Referring to Fig. 8, the 
small 1-in. cylinder, shown above the tabie, is filied with 
oil by air pressure. Immediately beneath this cylinder is 
another cylinder, 10 in. in diameter, which gives a piston 
area of 78.54 sq. in. The shop air pressure is led into 
this cylinder, which forces up the large piston and builds 
up great pressure in the oil cylinder. The air pressure 
wi the large cylinder is regulated by a pressure reducing 
valve and a B-6 feed valve. The oil overflow is carried 
from the oil cylinder to the oil reservoir located bencath 
the work bench. The test gage at the left shows the 
shop air pressure and the gage at the right is the one 
under test. A suitable scale of pressures for different 
sizes of hydraulic rams on which the gages are used, has 
been worked up. The correct pressure is determined by 
multiplying the test-gage reading by 78.54 sq. in., the 
piston area of the large cylinder, and the product by the 
area of the hydraulic machine ram, and then dividing by 
2,000. This equals the tons pressure being exerted on 
the gage under test. These calculations are checked 
against the actual readings of the gage to determine their 
accuracy. 
A device tor testing coil springs 

Many small coil springs are used in locomotive 
specialties. When these parts are repaired, it is essential 
to determine that the springs have not become weakened 
through usage. In order to determine this fact, the 


Ball seat water glass fitting 


The Maine Central experienced considerable trouble 
with the old style water glass fitting, as it would not 
always line up correctly when drawn tight. This would 
cause the packing to be forced between the stem and its 
seat, thus partially plugging the hole leading into the 
water column and resulting in a false reading of the 
water level in the boiler. To overcome this trouble, the 
Maine Central has developed a ball seat water glass 
fitting, shown in Fig. 9. Тһе ball seat fits into a ground 
joint in the bottom bonnet, thereby eliminating the neces- 
sity of a gasket. The ball joint and clearance between 
the stem and the packing nut, permits self-alinement of 
the water glass when the studs are not properly lined up. 


Tool room practices’ 
Ву S. B. Chandler 


Toolroom foreman, Pittsburgh shops, Kansas City Southern 


W: seldom hear shop executives of this day and 
age saying that milling cutters are not needed 
for the successful operation of a miller, and they 
generally see to it that we have cutters. On the other 
hand, we may easily find executives who will candidly 
say that, while special tools such as jigs, dies, etc., may 
be a good thing, yet the shops are getting along very 
well without them and the results will not justify the ex- 
pense of building or purchasing such tools. This may 
be a good argument sometimes, but, as a general rule, 
is about as reasonable as for a man to argue that it 
would not pay to get former cutters for the wheel lathe 


Kansas City Southern toolroom 


spring-testing machine, shown in Fig. 9, has been built to 
exert a maximum pressure of 400 Ib. which is required 
when testing the holding-down spring used in a feed- 
water-heater pump. A small oil cylinder is located on 
the base of the device from which a pipe leads to a 
recording gage. A circular plate is attached to the end 
of the cylinder piston. This plate is grooved to receive 
different diameters of springs. Another circular plate is 
attached to the end of the screw which passes through 
the upper cross-member of the device. One of the side 
columns is graduated from 4 in. to 11 in., in order to 
determine the spring deflection under a certain load. 
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when the work could be done with a flange tool, if time 
enough were allowed for the job. 

I believe that the repair of steam locomotives can be 
handled on as efficient a business-basis as building loco- 
нои І know some who will say that the building 
р пш. number at one time enables them to 
ae | “ш cheaply. This is only partially true. 
ee › jigs, dies, etc., which are the greatest mechanical 
tactors in the business, can be used to an extent at least 
in locomotive repair work. It is safe to say that you 
could not go into an automobile factory and find a single 


* From t i 
he Kansas City Southern Mechanical Department Bulletin. 
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hole laid off by a machinist with a scale and dividers, ог 
a hole bored with a lathe tool that could be finished 
with a reamer. If you should ask the reason for this, 
the management would quickly tell you that they could 
not afford to lay holes by hand, or bore and caliper 
holes. Still, locomotive shops are doing this very thing 
today and they imagine they cannot afford jigs and 
other tools, or else think they do not need them. A 
hole laid out in a jig is laid out for all time, and you 
have the assurance of uniformity ; whereas, hand work 
is relatively expensive, unreliable and often very in- 
accurate. 


The toolroom in the average locomotive shop is some- 
times looked upon as more or less of a useless expense, 
a place to put the old fellows, or cripples until they get 
on their feet again, just as a shelf is used to put things 
on that you are not going to need soon. The tool fore- 
man is considered a handy fellow to have around when 
you want a nice little job done. Instead, the toolroom 
should be looked upon as the economic center of the 
shop, the place which aids materially in cutting produc- 
tion costs and making every dollar spent save two or 
more. It is safe to say that whenever a job is put up to 
the toolroom force for an improvement in methods, the 
improvement is forthcoming or a new toolroom force is 
needed. 

It is money lost to manufacture standard tools that 
can be purchased on the open market much cheaper 
and better. We may think we can make them cheaper 
but when we consider the labor, material and overhead 
expense, the standard tool costs us much more. I be- 
lieve it is preferable to take the time and material spent 
in the making of tools that can be bought on the open 
market and use it in making jigs and other labor-saving 
devices. We cannot get too many such tools in any 
machine shop. 

Pneumatic tools require much attention. No tools 
in the shop receive worse treatment and abuse than 
tools such as air hammers and air motors. They аге 
often expected to operate at full capacity without any 
lubrication at all, to run smoothly on a mixture of 
water, compressed air, sand, pipe-line rust and bits of 
scrap rubber from the air hose lining. If they seem to 
slow down or show signs of being weak on this source 
of power, they are supposed to be helped along by re- 
ceiving a few friendly blows from the operator's hand 
hammer. If the hammer cure doesn't work, it is about 
time for the operator to bring the tool to the toolroom 
man to be fixed. 

A short time ago a large compound motor was 
brought in for repairs. The man who brought it in 
said it would not run. No wonder! It had had a blow 
with a hammer or had been thrown down on some hard 
object that made a dent in one of the cylinders. It re- 
quired about two hours' hard and careful labor to get 
the piston out of the cylinder. This particular motor 
did not have a cylinder head which we could remove to 
drive the piston out. The piston was also equipped 
with a ball and socket joint at the toggle connection, and 
because of this construction we could not turn the pis- 
ton in the cylinder. 

Air hammers of the riveting or long-stroke type get 
a great deal of abuse that sometimes cannot be helped, 
but often, after the hammer is warm, it is laid down on 
the floor; care is not taken to keep the piston or plunger 
from falling out on the floor, which has a coating of 
tar or asphalt, and the piston being hot will cause the 
tar to stick to it. Then the operator will pick it up. 
wipe it off with a dirty glove—and the hammer gives 
poor service, later being delivered to toolroom with the 
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remark, “The d—— thing is no good.” You may fig- 
ure out for yourself what was wrong. This is a very 
common occurrence and the cause of many stuck 
pistons. 


Protective shield for 
a wheel lathe 


HE shield shown in the two illustrations was made 
and installed primarily to prevent shavings from 
falling into the mechanism of the carriage on a wheel 
lathe. It is made of canvas to which strips of metal 


Top: The shield folded back—Bottom: The shield in position 
to protect the mechanism 


about 1 in. by % їп, are riveted. The ends of each strip 
are pointed and turned down to provide additional 
covering at the ends. The cover is hinged to and rests 
on two curved plates screwed to the cross feed portion 
of the carriage. 


ToRFoLEUM.—The practical characteristics of Torfoleum, a ma- 
terial designed to meet a wide range of insulating and sound 
deadening needs, are described in the 16-page booklet issued by 
Pennrich & Co., Inc., 29 Broadway, New York. The illustra- 
tions show its application to various types of construction. 
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The tooling makes the machine 


Parsons, Kans. 
To THE EDITOR: 


To-day, modern methods oi production demand that 
the most efficient tools be used, and from day to day 
the tool problem changes. New ideas are constantly 
being put in practice. Have you ever studied the dif- 
ferent machines in your shop to ascertain how much 
they are capable of doing? We all know that idle ma- 
chines are expensive, and if they are not operating to 
the best advantage an appreciable loss results. When 
we can run them at full capacity, however, the maxi- 
mum return on the investment is secured and substan- 
tial savings are effected. 


Have you ever stopped to think how useless these ma- 
chines would be without the 


part duplicated in exactly three minutes’ time, floor to 
floor. The illustration shows the above set-up for ma- 
chining tank hose nuts, consisting of a piloted boring 
bar, a piloted counter-boring bar and a collapsible tap 
for threading. 

Another improvement was effected on wrist-pin nuts, 
and greasecup bushings, with practically the same set- 
up as shown. The old method of machining wrist-pin 
nuts required 32 minutes. By the new method the floor 
to floor time is 10 minutes. The cutting time for boil- 
er flue removal was reduced approximately one-third 
by designing the proper machine for the job. The 
machine, in addition to increasing the output, also re- 
duced the amount -of power for operation, saving both 
labor and power. 

The other illustration shows what can be accomplished 


proper tooling equipment? 
What is a machine tool? 
Nothing more than a mechan- 
ism to hold and drive a piece 
of work past a tool of some 
description, in order to make 
the work conform to some de- 
sired shape. The tool itself 
may be very small in size, but 
it has to transmit the power 
of the machine in which it is 


What do you think? 


OME Supervisors Clubs have failed— 

others have made good to a surprising 
degree. Of how much value is a big, concrete 
and clearly understood objective—not for one 
meeting, or one season, but for the entire life 
work of the Club? What should this objective 
be? 


on a milling machine, this be- 
ing a continuous milling op- 
eration on universal joints for 
injector rods, etc. The fix- 
ture is made in such a way 
that the parts can be removed 
and replaced while the ma- 
chine is in operation, the de- 
vice being secured to the 
rotary table of the machine. 
In operation, the parts revolve 


used. What is the productive 


past a milling cutter which 


part of the machine? Not the 
chuck or shifter, but the tool. It is not so important 
how large or how small a tool is, but is it efficient? In 
other words, does it do the work in the shortest pos- 
sible time consistent with the quality required? 

As examples of efficiency, I wish to mention just a 


Set-up for machining tank hose nu‘s 


few improved machine operations. Tank hose nuts 
were investigated at a certain shop and it was found 


that 30 minutes were required to complete one nut; 


floor to floor. After careful consideration, it was de- 
cided to make special tools to machine this part. The 
tools were made and put in operation on a turret lathe 
Now the part is machined with a better finish and each 
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machines the inner sides of 
the jaws, the rods then being 
removed and rough parts replaced in the fixture. The 
cutter is mounted on a stub arbor and used in the ver- 
tical head of the machine. The parts are of forged 


Milling universal joint for injector rods 
Railway Mechanicai Engincer 
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steel. The old method of machining was to place the 
jaws, one at a time, in the regular vise furnished with 
the machine, which was a very slow operation. 

Why should a railroad invest thousands of dollars 
in a machine and not get a fair return on the invest- 
ment? How can there be an adequate return if the 
tool equipment is not carefully selected ? 

Whose is the tool problem and how can the man re- 
sponsible prepare himself to meet conditions that con- 
front him from day to day? The tool problem must be 
solved by the head of the tool department. it is essential 
that he keep up with advanced machining methods. 

Problems like those mentioned above are to be dis- 
cussed at the coming convention of the American Rail- 
way Tool Foremen's Association, Chicago, September 
12 and 14, and it will be money well spent for the tool 
men to devote these three days to checking up tool 
practices at their respective shops and determine just 
what improvements can be effected. 

Better machines and better tool equipment are in 
store for the future, so get ready for them, and es- 
pecially go slow in saying that any of the modern ma- 
chine methods are not adaptable to railroad use. 

W. К. MILLICAN, 


Vice President, American Railway Tool 
Foremen's Association. 


One method of handling 
hard grease 


To THE EDITOR: Battie Creek, Мсн. 


On page 230 in the April issue of the Railway Me- 
chanical Engineer information was requested as to the 
best way of pressing hard grease into suitable cakes 


The grease press in the open and closed positions 


or bricks for driving-box cellars of various sizes and 
shapes. The press designed especially for, and used 
for years for handling hard grease in the shops where 
the writer is employed, proved entirely inadequate for 
forming the harder improved non-moisture grease now 
available. When this grease was shipped in barrels, it 
was found necessary to chip it out with a special wide 
chisel and pneumatic hammer. Later, the manufacturers 
began to ship the grease in rectangular sizes of 30 in. 
by 1! in. by 5 in. 

The illustration shows a press designed to hold 
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two of these grease blocks. The walls of the press 
‘are made so that a small amount of low-pressure 
steam can circulate in the box. The lid is clamped 
in place, and 90 Ib. air pressure is turned into the 20- 
in. cylinder. With this combination air pressure and 
steam heat, the hardest grease will extrude at a very 
rapid rate. The largest cakes can be passed through 
the machine in less than one minute. A READER. 


Testing air brakes—An answer 
New Haven, Conn. 
To THE EDITOR: 

W. A. Burnham asked a question which was pub- 
lished in the March, 1928, issue of the Railway 
Mechanical Engineer in regard to testing air brakes. 
There are several important parts of a locomotive that 
may have caused the defect as explained by Mr. 
Burnham. For instance the compressor, compressor 
governor, feed valve, steam pressure and brake valve. 
The yard testing device may also be considered. 

If the steam pressure is not high enough it will re- 
tard the compressor and keep the main reservoir pres- 
sure so low that it can not build up the standard brake- 
pipe pressure. A stopped-up vent port in the compres- 
sor governor might hold up the working of the com- 
pressor, and reduce the main reservoir pressure. The 
compressor itself may retard the main reservoir pres- 
sure. A wedged inlet valve would cause the pressure 
to be blown back to the atmosphere on the return 
stroke of the low-pressure cylinder piston. 

A leaky equalizing piston valve will cause a leak 
at the brake pipe service exhaust while the brake valve 
is in release or running position. The feed valve can 
cause much trouble, especially when the brake pipe 
pressure is nearing its required pressure. This is 
usually caused by a loosely fitting piston or a sticky 
regulating valve. 

The condition referred to by Mr. Burnham—“the 
brakes keep applying and releasing” —can be caused by 
the non-uniform main reservoir pressure that might 
exist due to the above mentioned defects. Оп the 
other hand this could be caused by an overcharged 
brake pipe system, assuming that the yard testing de- 
vice was not functioning properly. 

The locomotive could, through the proper manipu- 
lation of the brake valve, cause the brakes to apply and 
release under such a condition. It would be necessary 
to reduce the brake pipe pressure below the standard 
before a brake test could be made. It is customary, 
when charging up a train, to leave the brake valve 
handle in release position until the pressure has been 
built up to within five pounds of the standard. The 
handle is then returned to the running position for 
about three seconds on an 80-car train, and then thrown 
back to release position to kick off any brakes that have 
applied due to an overcharge, which is often the case 
when H-triple valves are on the head end of the train. 
The last five pounds are built up through the feed valve. 

On an 80-car train, a leakage of from 5 to 12 Ib. 
per minute is most always to be found, when the brake 
valve is placed in lap position, to ascertain the leakage. 
If the leakage is too great it will cause the brakes to 
apply. Often the engineman sees that he cannot get 
the required pressure with the feed valve set at 70 Ib. 
and he jumps it up to 75 lb., which in most cases 
enables him to maintain 70-lb. brake pipe pressure. This 
may account for the fact that he finally gets the re- 
quired pressure. James McDonNELL. 


Railway Mechanical Engineer 471 


Engine lathe with boring bar attachment 


from the Niles Tool Works Company, Hamilton, 
Ohio, a 36-in. by 22-ft. Niles engine lathe 
equipped with a boring bar attachment for turning, bor- 
ing and recessing large bushings for three-cylinder loco- 
motive cylinders. 
In this country, the general practice would be to per- 
form these operations on a vertical boring and turning 
mill, but the design of the bushings and certain other 


A foreign locomotive manufacturer has purchased 


ing is then ready for the boring operation. After boring 
is completed, the bushing is mounted on an arbor be- 
tween the centers and the excessive length of the bush- 
ing and flange cut off, the outside diameter turned, both 
ends faced and the recesses machined in both ends, all 
in one set-up 

The process requires two operations, but it is claimed 
that the results secured more than offset the extra time 
consumed. 


A Niles engine la:he equipped with a boring bar attachment for machining the cylinder bushings of three-cylinder locomotives 


factors in this case have made it more advantageous to 
revert to an engine lathe. 

The machine is a standard Niles Time Saver lathe 
with the addition of a boring bar bracket bolted across 
the wings of the carriage supporting a heavy boring bar. 
The boring bar has an outer support and a pilot bar 
carried in a bushing on the spindle nose. The end of 
the bar is fitted with a key to which a boring head is 
secured. A large center rest is also furnished. 

The bushings are about 40 in. long with an outside di- 
ameter of 2714 in. and a bore of 2575 in. They are cast 
with a flange for chucking оп the face-plate. After 
chucking, a light cut is taken on the outside diameter 
to provide a bearing for the large center rest. The cast- 
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Pure Iron PrATEs.—Complete information concerning the 
physical properties, weldability, rust resistance and uniformity 
of Armco ingot iron is contained in the 20-page booklet of the 
American Rolling Mill Company, Middletown, Ohio. Armco 
pure iron plates are now available in all commercial sizes and 
thicknesses. 


SuPrRHEATER Units.—Superheater units, remanufactured vs. 
repaired, are discussed in a booklet recently issued by the Super- 


heater Company, 17 East Forty-second Street, New York. The 


booklet points out that damaged parts can be completely re- 
manufactured at the Elesco plant, with original dimensions re- 
tained throughout, new return bends, new ball ends, and new 
bands and supports. 
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A paint for protecting metallic and other surfaces 


SATISFACTORY protection for metallic and 
A other surfaces from the influences of the ele- 
ments, moisture, dampness and chemical fumes 
is promised by the use of Subox, a metallic lead coating 
now being imported by Subox, Inc., 220 Church street, 
New York. This material is based on a pigment of 
suboxide of lead, PB,O, which, through an electro- 
chemical process, is obtained in such a high degree of 
dispersion as to be mainly colloidal. A lasting sus- 
pension in the vehicle is obtained, previous oxidation is 
prevented, ae 
Through great chemical activity, a metallic lead coat- 
ing is finally established, so closely imbedded in the 
underlying surface as to act as filler and sealer. It is 
impervious to moisture and resists chemical fumes as 
well as the elements. Its service when exposed to 
sulphuric or ammonia fumes is particularly satisfac- 
tory. On account of its chemical changes, the Subox 
coating increases in efficiency through weathering and 
exposure and is independent of the vehicle for its life. 


The Subox coating is distinguished by adhesion, pene- 
tration, elasticity, density and is said not to peel, chip 
or crack. Subox is obtainable in only dark grey. It 
is delivered ready for use and is equally suitable as 
primer or top coat, for use by itself or in conjunction 
with other materials on new construction or for general 
maintenance. Applied over firm rust, it is said to retard 
further corrosion to a remarkable extent. It also offers 
satisfactory adhesion to galvanized surfaces, provided 
they are duly pickled or weathered. 

The main use of Subox is for structures and equip- 
ment exposed to the elements. It can, however, also 
be used for inside work, particularly where dampness, 
moisture or fumes have to be contended with. When 
used as a bridge paint, it is particularly noteworthy that 
it furnishes adequate protection with the addition of a 
much smaller amount of weight than is expected of 
lead, or zinc paints. On rolling stock, it is recommend- 
ed particularly for such places as are hard to reach, 
where its long life makes it attractive. 


Niles two-spindle rod boring machine 


equipped with a number of attachments, making 

it universally adaptable for all boring and facing 
operations on locomotive connecting rods, has been 
completed for a western railroad by the Niles Tool 
Works Company, Hamilton, Ohio. 

Each spindle is driven by its own variable-speed, di- 
rect-current, 15-hp. motor, giving spindle speeds rang- 
ing from 8 to 140 r.p.m. The motors are mounted 
back of the crossrail, one on each end, and are con- 
nected to the spindle through gear boxes. The final 
drive of the spindle is by a steel worm and bronze worm 
wheel. The worms are provided with ball thrust bear- 
ings, making a smooth drive, well suited for heavy 
trepanning. 

The spindles are of high-carbon, hammered steel with 
a diameter of 5% in. at the driving-gear end and 8 in. 
at the opposite end. They are counter-weighted and can 
be adjusted by hand with conveniently located hand- 
wheels. The lower ends of the spindles are fitted for 
No. 7 Morse taper sockets. 

The vertical travel of the spindles is 22 in. and, in 
addition to the rapid hand adjustment, they are pro- 
vided with five hand feed and six automatic geared 
feeds, ranging from .005 to .165 per revolution. 

The spindle saddles are adjusted along the rail by a 
rack and pinion and have a minimum of 36 in. and a 
maximum distance of 14 ft. 2 in. between the spindle 
centers. The maximum distance from the top of the 
table to the end of the spindle is 30 in. 

The main table is provided with tee-slots for clamp- 
ing the work and a trough to catch the cutting fluid 
and return it to the tank in the base. Two inde- 
pendently driven pumps are used for circulating the 
cutting fluid. 

A lower rail support is bolted to the housings for 
steadying the ends of the spindles when using trepan- 
ning cutters or box tools. The spindle guides may be 
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moved out of the way and the rail elevated so as not 
to interfere with the use of pilot bars. 

Two movable work tables are also provided with 
bushed holes in their surfaces. These are used in con- 
nection with boring bars with pilots at their lower ends. 


The Niles two-spindle heavy duty rod boring machine 


These tables are tongued and grooved to the main table 
aud have a means for clamping in position. 

For machining bosses on certain types of rods, each 
spindle is equipped with a facing head provided with 
a pilot bar which is guided by a bushing in the movable 
work table. The facing-head feed is of the star type. 


AMERICAN MULTIPLE THROTTLE—The generat construction of 
the American multiple throttle is described and its advantages 
explained in Bulletin No. 3 issued by the American Throttle 
Company, 17 East Forty-second Street, New York. Typical 
application layouts with both the Type A and Type E super- 
heaters are shown. 


473 


Exhaust system for painting railway cars 


finishing material for the exterior of railway pas- 
senger cars, and the use of high-speed spray guns 
for its application, has brought about a condition which 
requires a more effective exhaust system than has been 


Ts constant increase in the use of lacquer as a 


velopment, has brought out a paint exhaust system for 
handling large units. Both blowers and exhaust fans 


are used. The draft is induced from the outside atmos- 
phere, forced up from the floor and collects the spray 
vapor as it passes up the side of the car. The air is 


The paint exhaust system as installed in the shops of a str:et railway company 


used in the past. Under the old system of painting pas- 
senger cars, in which the slower drying materials were 
used and the speed of production was not so seriously 
considered, the requirements of the exhaust systems 
were not so rigid as they are under the more modern 
finishing systems. 

The control of air currents is such a delicate matter 


End view of the installation, showing the air duct outlets in 
the floor parallel to the tracks 


that considerable research work has been required in 
developing an exhaust system of sufficient size to handle 
units as large as passenger cars. The DeVilbiss Com- 
pany, Toledo, Ohic after a considerable period of de- 
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picked up from this point by overhead suction fans 
which force it out through the roof to the outside of 
the building. The input air ducts in the floor are par- 
allel to the tracks, as can be seen in the illustrations. 
They are so arranged with vents and baffles that the 
air is evenly distributed on both sides for the full 
length of the car. These vents and baffles are arranged 
in such a manner that the air is forced out in a di- 
rect line along the side of the car, forming a wall of 
clean, fresh air, taken from the outside atmosphere, be- 
tween the spray operator and the car, which gives maxi- 
mum protection at all times to the workmen. 

The canopy exhaust overhead is provided with special 
DeVilbiss 42-in. exhaust fans. These fans and the 
motors operating them are, whenever possible, located 
on the roof of the building and protected from the 
weather by metal housings. This is a further safe- 
guard and protection against any possible fire hazard. 

The canopy is adequately equipped with sprinklers. 
Both the closed head and the open head types are used. 
The latter is for flushing purposes. The hinged panels 
on the undersides of the canopy are so arranged that 
they can be moved by small ropes and pulleys. This en- 
ables the operator to work on top of the car with the 
same protection that he has working on the sides. 

The equipment illustrated is installed in the shops 
of the Cincinnati Street Railway Company. 


“1928 LocoMorivE PmocnEss."— This is the title of a 52-page 
brochure issued by the Superheater Company, 17 East Forty- 
second Street, New York, illustrating a few representative 
examples of locomotives equipped with the Elesco superkeater. 
Among the locomotives illustrated are the Hudson 4-6-4 type 
locomotive for the New York Central, the three-cylinder Pacific 
type locomotive for the Mexican Railway, the Pacific type loco- 
motive for the Canadian Pacific, the Northern Pacific 4-8-4 type 
locomotive, the Union Pacific three-cylinder 4-12-2 type locomo- 
tive, the simple articulated 2-8-8-2 type locomotive for the 
Denver & Rio Grande Western, and the Chesapeake 2-8-8-2 type 
locomotive for the Chesapeake & Ohio. 
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Diaphragm cut off valves 


ding, Pa., has recently placed on the market a 

line of diaphragm cut off valves designed primar- 
ily for replacing the usual key type of cock on triple 
valve test racks to reduce the possibility of leakage and 
assure more accurate testing. They are, however, suit- 
able for other purposes where the advantages of tight- 
ness, longer life and cheaper maintenance may be 
essential. 

The valve comprises a body and cap between which 
is clamped a flexible diaphragm that serves as a valve 
to control the passage through the valve when actuated 
by a threaded stem and T-nandle. The diaphragm is 
adapted to form a seal either on the cap or on the 
body as the case may be, seat rings being formed on the 
upper surface and lower surfaces for this purpose. 

When the handle is turned clockwise the diaphragm 
is forced downward against a seat on the body, thereby 
preventing flow of air through the valve. Only a slight 
pressure on the screw is required to accomplish a bottle- 
tight closure. When the handle is turned counter clock- 
wise, the force holding the diaphragm down is relieved. 
Air pressure underneath then lifts the diaphragm from 


Т“ Westinghouse Air Brake Company, Wilmer- 


its seat on the body, thereby opening the air passage 
and seals it against the cap to prevent leakage around 


the stem. 
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Diaphragm cut-off valve used on triple valve test racks to 
reduce leaking and assure accurate testing 


Inside and outside micrometer calipers 


Providence, R. I., has placed on the market 


, | “НЕ Brown & Sharpe Manufacturing Company, 
tubular inside 


micrometer and two 
The tubular 
to measure, 


a new 


new designs of micrometer calipers. 
micrometers are made 


in three sizes 


The Brown & Sharpe Nos. 60 and 62 micrometer calipers 


respectively, from 12 in. to 22 in. 22 in. to 32 
in, and 32 іп. to 42 in., by thousandths. The 
range of measurements of each tool is obtained by ten 
changeable anvils of different lengths. The shoulders of 
the anvils fit against the shoulder of the micrometer 
head, insuring positive adjustment and accurate meas- 
urements. The anvils can be changed easily and are held 
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in place positively by a clamp-screw fitting into a vee 
groove. À 
Because of their tabular construction, these microme- 
ters are light and easy to handle. They can be quickly 
and easily adjusted and can be locked at any reading. 
The measuring points are hardened and the faces are 


The No. 276 tubular micrometers for measuring from 22 in. 
to 42 in. by thousandths 


ground on a radius, which adapts them especially for 
measuring parallel or curved surfaces. 

The micrometer calipers are graduated to read in 
thousandths of an inch, or they may be obtained to read 
in hundredths of a millimetre. The No. 60 measures 
from 1 in. to 2 in., and the No. 62 measures from 2 in. 
to 3in. Both have solid anvils and a simple adjustment 
for wear of the measuring surfaces. In design, they are 
similar to the present Brown & Sharpe micrometer cali- 
pers Nos. 61 and 63, except that they do not have clamp 
tings. They may be furnished with or without stand- 
ards and with or without ratchet stops. 
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Blacker Model B blacksmith hammer: 


designed for general utility and jobbing black- 
smithing work, has been placed on the market 
by the Blacker Engineering Company, Grand Central 


A REDESIGNED Model B blacksmith hammer, 


sledge blows. It works upon an ordinary 500-Ib. anvil, 
and the usual hand forging tools are used. А link mo- 
tion permits positive control of the blows, and the head 
may be traversed along the anvil face. 
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A front and a rear view of the Blacker Model B blacksmith hammer 


Terminal, New York. Although retaining all the 
features common to earlier designs, it is a larger and 
heavier machine throughout. Thrust bearings have 
been fitted to the control mechanism and a complete re- 
arrangement of the motor drive has resulted in the 
compact unit shown. 


This power-operated hammer will strike 140 blows 
a minute which are several times as heavy as hand 


* ж 


GrinpING MaAcHINE—The Thompson Grinder Company, 
Springfield, Ohio, describes in Bulletin No. 18 the Thompson 
12-in. by 36-in. universal grinding machine, in which the 
grinding wheel is maintained in a fixed position at all times 
and the grinding tabie carrying the work is made adjustable to 
any desired position relative to the wheel. 


STAINLESS SrEEL— The physical properties of Carpenter 
stainless steel No. 5 are described in the six-page folder of 
the Carpenter Steel Company, Reading, Pa. This steel, which 
can be machined at high speeds wi-h regular shop tools, is used 


for valve seats, spindles, bushings, bolts and nuts, micrometer 
frames, ctc. 


Taps, Dies, Screw Prates.—Catalogue No. 32 of the S. W. 
Card Manufacturing Company, 62 Reade Street, New York, 
‚ contains detailed information bearing directly on standardiza- 

tion of design, dimensions, tolerances, drill sizes, etc. Taps 
and dies are listed in Whitworth, British Standard Fine and 


British Association forms of thread, as well as in the metric 
form. 


Turret LatHes.—The 1L and 2L high production turret 
lathes are illustrated and described in catalogue H.P.1 issued 
by the Gisholt Machine Company, Madison, Wis. These ma- 
chines are the smaller units of a line of heavy duty turret 


lathes, ranging in swing up to 34 in. and in spindle bore up 
to 12% in. 
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The force of the blow is regulated by the treadle 
which extends around the anvil base. A winged foot 
lever controls the gears which cause the head to tra- 
verse. Double shouldering operations are performed 
on the central “cut-out” placed in front of the anvil. 
The anvil is fitted to its block with adjusting screws. 


The play of the hammer is taken up by the flywheel 
springs. 


* * 


New Departure Barr Bearincs.—What New Departure bail 
bearings mean to machine tools is the subject discussed by the 
New Departure Mfg. Company, Bristol, Conn., in its 20-page 
booklet illustrating the application of ball bearings where the 
major load is radial and axial location need not be extremely 
accurate, where thrust load of more or less magnitude is present 
and axial location must be accurately maintained, or where 
speeds are high and where maximum accuracy must be ob- 
tained both radially and axialiy. 


Fusion Wetpinc.—Bulletin No. 128, entitled “The Influ- 
ence of Carbon in Steel Welding Rods,” is the first of a series 
of bulletins to be published by the Fusion Welding Corpora- 
tion, 103rd and Torrence Avenue, Chicago, for the purpose of 
giving a better understanding of some of the phases of weld- 
ing which are obscure and on which there have been many 
different opinions. In the first several issues the effects that 
carbon, manganese, etc., have on the flow of welding metal 
and the resulting deposits, will be discussed. 


Speen InpicaTorR—The general characteristics of the West- 
ern railway speed indicator—an electrical device for indicat- 
ing the speed of steam and electric locomotives, private and 
business cars, dynamometer test cars, rail motor cars, etc.— 
are described in the supplement to Bulletin No. 4000 of the 
Weston Electrical Instrument Company, Newark, N. J. The 
device consists of a magneto generator, driven from a truck 
axle and generating a voltage directly proportional to its speed, 
connected by means of cables to a voltmeter indicator cah- 
brated in miles per hour. 
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News of the Month 


The Longest Train? 


WHAT IS THOUGHT to be the longest train with the greatest 
number of cars ever operated by any railroad with one loco- 
motive recently was run west out of Victoria, Va., on the 
Virginian for Roanoke. The train proceeded to Roanoke (123 
miles) without the assistance of a pusher engine in 7 hrs. 35 
min. including all delays, passing over the Stone mountain 
range of the Blue Ridge Mountains where there is a grade 
of 0.6 per cent. The train was 8,482 ft. long, or more than а 
mile and a half, and weighed 4,573 tons. It was delayed 32 
min. en route meeting and allowing other trains to pass, with 
practically no delay to other trains. The train consisted of 
189 empty coal cars, 8 empty box cars, 2 cars of gasoline, one 
car of steel and one car of asphalt. 

The type of locomotive used is a 2-10-10-2 Mallet which is 
handling. eastbound in loads from Roanoke to Victoria trains 
of 14,000 tons, averaging from 125 to 160 cars and making the 
run in about 12 hrs. 


Supplement No. 1 to the 1927 Rules of Interchange 
effective January 1, 1928 


CincuLaR No. D. V.-593 issued by the Mechanical Division of 
the A. R. A. makes mention of the fact that a supplement to 
the current Rules of Interchange has been prepared by the 
Arbitration Committee and the Committee on Prices for Labor 
and Material, which includes a new Rule 26 and modifications of 
Rules 3, 9, 24, 36, 66, 74, 84, 85, 86, 101, 107, 108, 111, 112 and 
120 of the freight car code and Rule 22 of the passenger car 
code. 

This supplement can be obtained from the office of Secretary 
Hawthorne, 1426 Manhattan building, Chicago. Copies will be 
forwarded immediately to all purchasers of the original book in 
the same number as furnished, without additional charge or the 
necessity of making a requisition to cover. 


Baldwin Ceremonies at Eddystone 


An elaborate program commemorating the removal of the 
Baldwin Locomotive Works from Broad and Spring Garden 
streets in Philadelphia, to Eddystone, Pa, was held at Eddy- 
stone on June 28. A large grandstand was erected adjacent to 
the new eight-story administration building and was filled with 
employees, and a great number of railroad, railway supply and 
public representatives from all parts of the country. Special 
trains for the guests were operated from New York, Philadel- 
phia, and from Atlantic City, many of the members of the 
Mechanical Division of the American Railway Association com- 
ing from the latter point. 

Samuel M. Vauclain, president of the company, presided at 
the ceremony. 


Revised pages for Manual of Standard and Recom- 
mended Practice 


ACCORDING TO Circutar No. D. V.-594 issued by the 
Mechanical Division of the A.R.A., revised loose-leaf pages 
for the Manual of Standard and Recommended Practice of 


the Mechanical Division, American Railway Association, cov- . 


ering revisions and additions as the result of letter ballot 
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approval of recommendations of committees for 1927, are 
now ready for distribution. These revisions include, in ad- 
dition to the changes and additions to the standard and rec- 
ommended practice, revision of title page, general index and 
indexes of the sections affected. 

A complete set of revised pages to bring the manual up 
to date, will be supplied on requisitions addressed to the of- 
fice of the secretary, 1426 Manhattan building, Chicago. 

Revised loose leaf pages to the supplement to the manual, 
covering revisions and additions as the result of letter ballot 
approval of recommendations by the Committee on Car Con- 
struction for 1927, are in the course of preparation and will 
be available for distribution about September 1. 


Tue CanapiAn NarioNAL has ordered eight 2-10-4 type 
locomotives from the American Locomotive Company, for 
service on the section of the Central Vermont north cf Point 
River Junction, Vt, to the Canadian border. These loconio- 
tives will weigh 415,000 Ib., and, with tender, will have a total 
weight of 682,500 lb. The length of locomotive and tender 
will be 83 ft. They will have a tractive effort of 72,500 lb. 
without booster and 86,000 Ib. with booster. 


Meetings and Conventions 


National Metal Exposition to be Held at Philadelphia 


Tue NarroNAL Metat Exposition to be held in Philadelphia 
the week of October 8, under the Auspices of the American 
Society for Steel Treating, demonstrates at this early date 
that it will be a fitting companion to the nine previous ex- 
positions. 

The National Metal Exposition will again be a well 
balanced factory equipment show and will contain all of the 
complete lines previously exhibited, covering everything in 
both the ferrous and non-ferrous field: Heat treating equip- 
ment; small tools; machinery; forging equipment; inspection, 
handling and welding equipment. 

Approximately 10,000 sq. ft. will be devoted to an exhibit 
of welding supplies and equipment. А definite portion of 
the Commercial Museum has been set aside for this feature 
of the exhibit and is to be carried on in co-operation and 
under the auspices of the American Welding Society which 
association will hold its annual fall meeting in Philadelphia 
the same week as the exposition. 

The Institute of Metals Division of the American Institute 
of Mining and Metallurgical Engineers will again hold their 
fall meeting at Philadelphia during the same week. 


Meeting of Machine Tool Congress 


A JOINT MEETING of the Machine Shop Practice Division of 
the American Society of Mechanical Engineers and of the 
Machine Tool Congress will be held at Cincinnati, Ohio, Sep- 
tember 24 to 27, inclusive. Questions of particular interest to 
users and builders of machine tools will be discussed at this 
meeting. Tentative arrangements contemplate a visit to the 
continuous rolling mill plant of the American Rolling Mill 
Company at Ashland, Ky., to which point those attending the 
meeting will be taken by an Ohio river steamer. 
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The following hst gives names of secretaries, datcs of next or regular 
metings and places of mceting of mechanical associations and railroad 
clubs. 


Arr-Brake Association.—T. I. Burton, 165 Broadway, New York. 

AMERICAN. Rarttway Association Division V.—MecuanicaL.—V. К. 
Hawthorne, 431 South Dearborn St., Chicago. 

Division V.—-Egutpment Painting Section.—V. R. Hawthorne, 
Chicago. Next meeting Windsor hotel, Montreal, September 11-13. 
Division VI.—PuncHasES AND Srores.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN Rattway Toot Foremen’s Assocration.—G. С. Macina, 11402 
Calumet avenue, Chicago. Annual convention Hotel Sherman, Chi- 
cago, September 12-14. 

AMERICAN Society OF MECHANICAL ENGINEERS.-—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Ruilway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Socrety For STEEL Treatinc.—W. Н. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. Annual convention October 8-12, Benjamin 
Franklin Hotel, Philadelphia, Pa. 

AMERICAN Society Fog Testine Matertacs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING Society.—Miss М. 
street, New York. Fall meeting October 8-12 
Hotel, Philadelphia. 

ASSOCIATION OF RAILWAY Perce .ENciNEERS.—Joseph А. Andrucetti, 
C. & N. W., Room 411, C. &. W. Station, Chicago, Ill. Annual 
meeting, October 23-26, Hotel pene Chicago. 

Canapian Rattway Сісв.—С. К. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Can FonEMEN's Association ОР Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. 

Car FonEMEN's Association or St. Lovis.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, except June, July and August, at Broadview Hotel, East St. 
Louis, Ш. 

Car Foremen’s Crus or Los ANcELES.—]. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

CENTRAL Rattway CrvB.—H. D. Vought, 26 Courtlandt St., New York. 
Regular meetings second Tuesday each month, except Tune, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE Car INSPECTORS’ AND Carn FOREMEN'S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 

Cincinnati Rartway Crus.—D. R. Boyd, 3328 Beckman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CrgveLAND Raitway Сгов.—Ё. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RatLROAD Master Bracksmitus’ Association.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave.. Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-22, 1928. 

INTERNATIONAL RatLway FveL Association.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 

INTERNATIONAL КАШ way GENERAL ForeEMEN’s Assocration.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 18-21, 1928. 

Loursrana Car DEPARTMENT Assocration.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS AssociaTion.—Harry D. Vought, 26 Cortlandt St., 

New York. 

EwNctawD Rattroan Crus.—W. Е. Cade, Jr. 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel, 

Boston. 

New York Rairgoap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty- Eid St, New York. 

Paciric Rai. wav Crvs.—W. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, pace Tuesday of each month in San Francisco 
and Oakland, Cal, alternately. 

RaiLwav Car DEPARTMENT OFFICERS’? Assocration.—A. S. Sternberg, Belt 
Railway, Clearing Station, Chicago. Convention September 11-13, 
Hotel Statler, St. Louis, Mo. 

Raitway Crun oF Greenvitte.—Paul A. Minnis, 
Greenville, Pa. Meeting third Thursday 
June, July and August. 

Rattway Сісв or PittsavrcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lovis RarL way Crvs.—H.. W. Frauenthal, M. Р. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SouTHERN AND SOUTHWESTERN RarLwav Crcs.—A. T. Miller, Р. О. Box 
1205 Atlanta, Ga. Regular meetings third. Thursday in January, 
March, May, July, September and November. Annual. meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Soutuwest Master Can BUILDERS’ AND Supervisors’ Assocration.—E. Н. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Annual meeting August 4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s AssoctaT!oN.—AÀ. I. Parish, 196 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. 

TRAVELING ENGINEER'S ASSOCIATION.—W. О. Thompson, 1177 East Ninety- 
eighth Nt, Cleveland, Ohio.—Annual meeting Hotel Sherman, Chi- 
cago, September 25 to 28 inclusive. 

Western Raitway Crvg.— W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


M. Kelly, 29 West Thirty-ninth 
Bellevue-Stratford 


New 


Bessemer & Lake Erie, 
of each month, except 
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Supply Trade Notes 


Lewis ТномАз has been appointed district sales manager at 
Chicago, for the Q & C Company. 


Georce J. LvNcH, assistant district manager of the Chicago 
Pneumatic Tool Company, New York, has been appointed dis- 
trict sales manager, with headquarters at St. Louis, Mo. 


Emery M. ATKINS has been promoted to assistant gen- 
eral storekeeper of the Louisville & Nashville, with head- 
quarters at South Louisville, Ky. 


С. T. VanScuaick, president of the Universal Railway Sup- 
ply Company, Chicago, died on July 8, following an ашо- 
mobile accident near Eagle River, Wis. 


WiLLIAM H. East has joined the sales organization of The 
Pyle-National Company as a sales engineer, with headquarters 
in the Straus building, Chicago. 


CHaRLES T. STRAWBRIDGE, vice-president of the Bass Foundry 
& Machine Company, Fort Wayne, Ind., died at his home in 
Fort Wayne on June 10. 


Burton МОрсЕ, executive vice-president of the Bradford 
Corporation, New York, has been elected first vice-president 
of this company. 


THE CHICAGO SALES OFFICE of the Joseph Dixon Crucible 
Company is now located in the Builders building, Wacker 
Drive and LaSalle street. 


THE PittspurGH TESTING LABORATORY has opened an office in 
Boston, Mass., at 101 Tremont street, in charge of Donald L. 
Macdonald. Mr. Macdonald was formerly connected with the 
engineering department of Stone & Webster. 


W. С. Epmonpson has resigned as assistant engineer of mo- 
tive power of the Reading Company, and has been appointed 
works manager at the plant of the American Abrasive Metals 
Company, Irvington, New Jersey. 


Кемметн M. BaiLEy, has been appointed technical sales re- 
presentative of the Curtin-Howe Corporation, wood preserva- 
tion engineers. Mr. Bailey's headquarters are in the N. O. 
Bank building, New Orleans, La. 


Tue Truscon Steer Company, Youngstown, Ohio, has pur- 
chased the Hydraulic Pressed Steel Corporation, Cleveland, 
Ohio, and will operate it as its pressed steel division. The en- 
tire plant is being completely modernized. 


Wess С. Krauser, representing the Union Draft Gear Com- 
pany and the Universal Draft Gear Attachment Company, 
has removed his office from 120 St. James street, to 360 St. 
James street, Montreal, Que. 


К. J. Burns, representative of the Youngstown Shect & 
Tube Company, has been promoted to district sales agent 
in charge of the Youngstown, O., district sales office, to suc- 
ceed Myron S. Curtis, resigned. 


INGERSOLL-RAND, Inc., has succeeded the Ingersoll-Rand 
Drill Company, 314 North Broadway, St. Louis, Mo. А 
branch operating under the St. Louis office has been opened at 
226 West A street, Picher, Okla. 


WiLLIAM Н. Moore, formerly representative of the Metal 
& Thermit Corporation, with headquarters at Chicago, has been 
appointed sales manager of the W & B Company and the 
Burnside Steel Foundry Company, Chicago. 
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Е. A. Ernst, formerly representative of the American Roll- 
ing Mill Company, with headquarters at Chicago, has been 
appointed assistant district sales manager of the Inland Steel 
Company with headquarters at St. Louis, Mo. 


WILLIAMS RonERT QUINN, designer of fuel oil burning 
equipment, died suddenly at New York, on April 12. Mr. 
Quinn was for several years representative of the Combus- 
tion Engineering Corporation at San Francisco. 


C. Irvinc DwiNELL, who was sales engineer for the General 
Electric Company at Providence, R. L, has been appointed 
manager of the Boston, Mass., branch at 514 Atlantic avenue, 
of the United States Electrical Tool Company. 


THEODORE BERAN, commercial vice-president of the: General 
Electric Company in charge of the New York district, has re- 
tired. Mr. Beran had been manager of the New York district 
since 1903, and was elected vice-president in 1926. 


THE CHICAGO oFFICE of the Reading Iron Company, Read- 
ing, Pa, is now located at 205 West Wacker Drive, instead 
of 449 Conway building, Chicago. This office is under the 
direction of R. A. Griffin, district sales representative. 


Tue Farts HorLow SrAvBoLT Company, Cuyahoga Falls, 
Ohio, manufacturer of both rolled hollow and solid staybolt 
iron, is now represented in New York by J. C. Tucker of 
Charles Hubbard & Co., 17 Battery Place, New York City. 


Puiture F. WALKLEY, assistant treasurer of the American 
Locomotive Company, New York, died at the age of 43, on 
July 15, in the Morningside hospital, Montclair, N. J., from 
the effects of injuries received in an automobile accident one 
week previous. 


Maurice N. TRAINER and Epwarp Barrett SMITH have 
been appointed assistant vice-presidents of the American 
Brake Shoe & Foundry Company, New York, reporting to 
William S. McGowan, vice-president in charge of eastern and 
southern sales department. 


THE FIRM OF Rank & Goodell, 906 Merchants National Bank 
building, St. Paul, Minn., manufacturers agents, handling rail- 
way supplies, has been dissolved, and the business taken over 
by George H. Goodell and Carl M. Hoppe under the firm 
name of Goodell & Hoppe. 


Davin NEWHALL has been appointed manager of the Phila- 
delphia branch of the Manhattan Rubber Manufacturing Com- 
pany, Passaic, N. J. Mr. Newhall was formerly manager of 
sales of freight cars and auxiliary locomotives of the Beth- 
lehem Steel Company, at New York. 


Tue Окохіте Company, 501 Fifth avenue, New York, cele- 
brated its fiftieth anniversary June 27 at the Engineers’ Club, 
New York. A banquet was held which, in addition to celebrat- 
ing the “Golden Jubilee,” was in the nature of a testimonial 
to H. Durant Cheever, president of the organization, who 
has been with the Okonite Company for 40 years. 


D. S. Mair, manager of the Houston, Tex., office of Joseph 
T. Ryerson & Sons, Inc., has resigned to organize the D. S. 
Mair Machine Company, Houston, Tex. He will handle the 
sales of the bolt and pipe threading machines and the taps 
of the Landis Machine Company and the machine tools of the 
Ryerson Company. 


ARCHIBALD SrumROCK, who was formerly assistant superin- 
tendent of motive power of the Western lines of the Canadian 
Pacific at Winnipeg, Man., has been appoiated master me- 
chanic of the Esquimalt & Nanaimo, with headquarters at Vic- 
toria, B. С, succeeding Walter Byrd, who has retired from 
active service. 


ЈОЅЕРН S. Kine, JR., engineer of tests of the Bradford Cor- 
poration, has resigned to become sales representative of the 
Forsyth Draft Gear Corporation, with headquarters at 39 
South La Salle Street, Chicago. Mr. King, prior to entering 
the Bradford Corporation, was employed in the test bureau 
of the Baltimore & Ohio. 
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Н. S. BravuricaM, formerly asistant to master car builder 
of the Chicago, Milwaukee & St. Paul, has been appointed dis- 
trict representative in the southwest, with office at 501 Shell 
building, St. Louis, Mo., for the Allegheny Steel Company, 
Brackenridge, Pa. Mr. Brautigam is the author of the book 
"United States Safety Appliances." 


Tue Geometric Тоо. Company, New Haven, Conn., has ap- 
pointed Ralph Simpson to handle the sales and servicing of 
Geometric tools and equipment in Eastern New England, 
comprising the States of Maine, New Hampshire, Rhode Island 
and Eastern Massachusetts. Mr. Simpson was formerly sales- 
manager of the Stockbridge Machine Company. 


THE Arpco MANUFACTURING CoMPANY, Hoboken, N. J., is 
the successor of the B. & S. Manufacturing Corporation; H. 
L. Wittpenn is president and Charles Stern vice-president. The 
company has appointed the following representatives: M. C. 
M. Hatch, Boston, Mass.; T. Z. Railway Equipment Com- 
pany, Chicago, and Frank R. De Brun, San Francisco, Cal. 


L. E. HassMAN has been appointed district sales manager of 
the О & С Company, with headquarters at St. Louis, Mo. 
Не received his education in the public schools and in the Friends 
Central School, Phila- 
delphia. All of his rail- 
road service was with 
the Illinois Central, Mr. 
Hassman having еп- 
tered the employ of this 
company as machinist 
apprentice. He served 
successively as machin- 
ist, and draftsman, Chi- 
cago; roundhouse fore- 
man, Carbondale, Ill.; 
general foreman, East 
St. Louis, and in Feb- 
ruary, 1906, was ap- 
pointed master mechan- 
ic at Clinton, Ill. In 
February, 1912, he left 
railroad service to go 
with the railroad sales 
department of the 
Johns-Manville Com- 
pany, with headquarters at New Orleans. In February, 1917, 
he was appointed southwestern representative of Brown & 
Company, Inc., at St. Louis, where he remained until the com- 
pany dissolved in June, 1924. Mr. Hassman then entered the 
service of the Ulster Iron Works in the same capacity, with 
headquarters at St. Louis, remaining with that company until 
his appointment as district sales manager of the Q & C Company. 


L. E. Hassman 


THE PARTNERSHIP INTEREST of W. O. Washburn in the 
American Hoist & Derrick Company has been purchased and 
taken over by Frank J. Johnson, the senior partner and one 
of the founders. The business will be continued as the Amer- 
ican Hoist & Derrick Company under the form of a corpora- 
tion with F. J. Johnson, as president and treasurer, Howard S. 
Johnson, vice-president in charge of sales and Frederic Crosby, 
as vice-president in charge of production. No announcement 
has been made by Mr. Washburn as to what his future busi- 
ness connections may be. 


MANNING, MaxwELL & Moore, Inc., New York, has pur- 
chased the American Schaeffer & Budenberg Corporation of 
Brooklyn, М. Y., and Worcester, Mass., from Ralph Jonas and 
associates. The newly acquired company, founded in 1851, 
manufactures industrial instruments. The business of this 
company will be co-ordinated with that of the Consolidated 
Ashcroft Hancock Company, Inc., manufacturer of valves, in- 
dicating and recording instruments, which is owned by Man- 
ning, Maxwell & Moore. The operation of the Brooklyn and 
Worcester factories of American Schaeffer & Budenberg Cor- 
poration will be taken over by Manning, Maxwell & Moore. 
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Personal Mention 


General - 


J. Lee, chief draftsman of the motive power department of 
the Canadian Pacific at Winnipeg, Man., has been promoted 
to works manager of the Weston shops, succeeding H. B. 
Bowen. 


A. Lupton, general locomotive foreman of the Canadian Pa- 
cific at Winnipeg, Man., has been promoted to assistant works 
manager of the Weston shops. 


J. J. Barry, general master mechanic of the Norfolk & 
Western at Roanoke, Va., has been appointed assistant to the 
superintendent of motive power, with headquarters at the 
same point, replacing R. G. Henley. 


К. Н. FLvNN, superintendent of motive power of the North- 
ern division of the Pennsylvania, has been appointed super- 
intendent of motive power of the Western Pennsylvania di- 
vision, succeeding J. L. Cunningham. 


Е. W. SMITH, general manager of the Eastern region of the 
Pennsylvania, has been appointed regional vice-president with 
headquarters at Pittsburgh, Pa. Mr. Smith was born in 
Clarksburg, W. Уа, 
on September 21, 1885. 
He was graduated 
from the Virginia 
Polytechnic Institute 
in 1905 and entered 
railway service in June 
of that year. Mr. 
Smith served in vari- 
ous positions in the 
motive power depart- 
ment of the Pennsyl- 
vania and was appointed 
assistant master те- 
chanic at Wilmington, 
Del., in October, 1913. 
He was transferred in 
the same capacity to 
Altoona, Pa., in April, 
1915. The following 
year he became assist- 
ant engineer of motive 
power. He was trans- 
ferred to Harrisburg, Pa., on October 10, 1917, as master me- 
chanic, and on May 26, 1918, he was transferred to Williams- 
port as superintendent of motive power. Не returned to 
Altoona аз superintendent of motive power in December, 1919, 
and the following year was promoted to engineer of transpor- 
tation on the staff of the vice-president in charge of opera- 
tion at Philadelphia. He was appointed general superintendent 
of motive power at St. Louis, Mo., on October 15, 1922; two 
years later was promoted to gencral superintendent of the 
Western Pennsylvania division and in September, 1926, was ap- 
pointed general manager of the Eastern region. 


E. W. Smith 


Henry B. Bowen, who has been promoted to assistant super- 
intendent of motive power of the Western lines of the Cama 
dian Pacific, with headquarters at Winnipeg, Man., was born 
on May 17, 1884, at Derbyshire, England. At the age of 17 
years he became a special apprentice with Crossley Brothers, 
Manchester, England, and simultaneously completed a three- 
year course in the Manchester School of Technology. Mr. 
Bowen entered railway service on May 15, 1905, as an ap- 
prentice in the Angus shops of the Canadian Pacific at Mont- 
real, Que. The following year he was advanced to draftsman 
at Winnipeg; in 1908, promoted to foreman of the whecl and 
tender shop at the same point; in December, 1909, promoted 
to shop engineer, and two years later, appointed chief draíts- 
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man in the motive power department. He was promoted to 
works manager at Winnipeg in January, 1920, and his pro- 
motion to assistant supcrintendent of motive power became ef- 
fective on July 1. 


Master Mechanics and Road Foremen 


С. S. West, assistant master mechanic of the Pennsylvania 
at Meadows, N. J., has been promoted to mastcr mechanic of 
the Conemaugh division, with headquarters at Pittsburgh, Pa. 

Н. D. MacKenzie, master mechanic of the Canadian National 
at Campbellton, N. B., has retired under the pension regulations 
of that road. 


РАСЕ CARLISLE, locomotive foreman of the Canadian National 
at Moncton, N. B., will succeed H. D. MacKenzie as master 
mechanic at Campbellton, N. D. 


E. L. BAcHMAN, master mechanic of the Cleveland division 
of the Pennsylvania has been transferred to the Buffalo division 
to succeed D. K. Chase, at Olean, N. Y. 


Н. D. Carpenter, enginehouse foreman of the Pennsylvania 
at Zanesville, Ohio, has been promoted to assistant master 
mechanic of the Akron division, succeeding H. L. Nancarrow. 


Н. S. Мові, master mechanic of the Erie and Ashtabula 
division of the Pennsylvania at Mahonington, Pa., has been 
transferred to the Cleveland division, with headquarters at 
Wellsville, Ohio. Mr. Noble replaces E. L. Bachman. 


Stores Department 


C. E. WarsH, purchasing agent of the Pennsylvania at Phila- 
delphia, Pa., has been appointed purchasing agent of the Long 
Island, with headquarters at the same city. 


B. P. PHILLIPPE, fuel purchasing agent of the Pennsylvania, 
has been appointed fuel purchasing agent of the Long Island, 
with headquarters as before at Philadelphia. 


EnwiN Meyer, who has been promoted to general store- 
keeper of the Louisville & Nashville, with headquarters at 
South Louisville, Ky., was born in Louisville on December 3, 
1885. He entered the 
service of the Louis- 
ville & Nashville at 
the age of 17 years as 
a stenographer in the 
stores department at 
Louisville. During the 
time he was stenog- 
rapher with the Louis- 
ville & Nashville he 
completed a course in 


the Jefferson School 
of Law in Louisville. 
In September, 1914, 


Mr. Meyer was pro- 
moted to chief clerk, 
and in January, 1916, 
he was appointed as- 
sistant general  store- 
keeper. His promo- 
tion to general store- 
keeper became effective 
on May 1. 


Edwin Meyer 


GEoRGE КЕРЕЕВ, purchasing agent of the Long Island at New 
York, has been appointed assistant purchasing agent, with 
headquarters at the same city. 


C. В. Hatt, stores manager of the Pennsylvania at Phila- 
delphia, has been appointed to the same position on the Loug 
Island, with headquarters at the same point. 
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One mechanical department summarizes the improve- 
ment and progress during the last five years in the 
following way. In 1923, shop not 


Mechanical organized on efficient basis; in 
department 1928, operations generally satis- 
progress factory, shop conditions being at- 


tractive and sanitary. In 1923, 
1,805 men employed; in 1928, 1,370 men employed, in 
spite of heavier power and increased business. In 1923, 
overtime totalled 9 per cent of the total payroll; in 1928, 
0.6 per cent. In 1923, locomotive failures totalled 16.71 
per 100,000 miles; in 1928 only .38. In 1923, 45,000 
locomotive-miles were made per flue removal and gen- 
eral repair; in 1928, 100,000 miles. In 1923, five fire- 
boxes were applied per month; in 1928, only one. In 
1923, four pairs of car wheels were slid flat per 100,000 
miles; іп 1928, only 1.5 pairs. In 1923, the cost of loco- 
motive repairs per locomotive mile was 40 cents; in 
1928, 26 cents. Freight car repairs now cost 12.75 
cents, and passenger car repairs 15.50 cents, per thou- 
sand miles. Three million car-miles per hot box are 
being made in passenger service and only 5.1 hot boxes 
develop per million miles in freight service. In 1922 
fuel consumption in freight service was 17.62 gal. of 
oil per 1,000 gross ton-miles; in 1927, 12.25 gal. The 
good performance in a few of these factors, particularly 
the last, reflects credit not only on the mechanical, but 
also on other departments, without whose hearty co- 
operation the results mentioned could not have been 
secured. 


In discussing the ability of modern locomotives to re- 
duce ton-mile operating costs in freight service, the 
effect of their increased thermal 


Modern efficiency in reducing fuel consump- 
locomotives tion has been most frequently 
reduce repairs stressed. If the modern locomo- 


tives now available were capable of 
handling no greater train loads than the locomotives of 
similar weights on drivers built 10 years ago, undoubt- 
edly the principal reduction in operating cost which 
these locomotives would effect, would come from the 
reduced fuel consumption. With the increasing demand 
for a reduction in road time, however, which is grad- 
ually eliminating so-called drag freight as a factor in 
freight-train operation, the increased horsepower output 
of modern locomotives means increased train loads. 
Increased train loads, of course, mean a reduction in 
all items of train operating cost when figured on a 
gross ton-mile basis. It is significant that the greatest 
proportionate reduction in any of the items of freight 
train operating cost effected by certain well-designed 
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modern locomotives is in the cost of repairs. In one 
case, where a direct comparison was made, there was 
shown a slight decrease in the cost of repairs per loco- 
motive mile as compared with locomotives of approxi- 
mately similar driving wheel loads in the 10-year old 
class, which resulted in a decrease of more than half 
on the 1,000 gross ton-mile basis of comparison. This 
was considerably larger than the decrease in crew 
wages or fuel. It forcibly calls attention to the fact 
that while efforts to improve thermal efficiency are re- 
ceiving major attention in discussions of the improve- 
ment of the steam locomotive, developments in the 
design of mechanical details have been taking place 
which are already making the modern high-capacity 
locomotive, with its complete equipment of economy— 
and capacity-increasing devices, no more expensive to 
maintain than its less well-designed and less completely- 
equipped predecessor, and much less expensive to main- 
tain per unit of work done. 


A machinist in the central repair shop of a Class 1 rail- 
road developed an ingenious device, the utilization of 
which has not only saved the road 
Who has the a substantial sum of money, but 
best solution has also improved the quality of 
of this problem? the product. The master mechanic 
of the shop suggested to the 
machinist that he should have the device patented. Be- 
cause of the lack of sufficient funds, the machinist was 
unable to carry out this suggestion. He has not received 
any reward for his efforts other than words of apprecia- 
tion. Kind words are all right in their place, but do they 
stimulate railroad employees to greater efforts to find 
ways and means of doing their work quicker and better? 
There are many workmen with inventive trends of 
mind who would lend their efforts to develop labor- 
saving devices, provided they could feel assured that 
they would receive some material reward. Many of 
the men take the attitude that it is unfair for the com- 
pany only to profit from their ideas. This is particularly 
true where they are working on a day-rate basis. Men 
working on a piecework basis can often increase their 
earnings by devising ways of reducing their labor, thus 
finishing a job in less time than ordinarily required. 
Instances could be cited, however, where such efforts of 
the workmen to save time have been rewarded with a 
cut in the piecework rates. Such treatment is far from 
conducive to stimulating original thought and inventive- 
ness on the part of the workmen. 
One road has encouraged its men to develop labor- 
saving devices by paying them a cash bonus ranging from 


481 


five dollars to twenty-five dollars for an accepted device 
that will save the company money. This may appear to be 
a small sum, but it means a lot to a wage earner. Further- 
more, the men who develop a device that is accepted by 
the road are carefully watched by their superiors to see 
if they will make good timber for supervisory positions. 
This plan has worked out advantageously, both to the 
men and to the company. 

Perhaps other roads have taken other means to induce 
their workmen to develop labor-saving devices. It is 
quite possible that some of these plans are more effective 
than the one just cited in stimulating initiative among the 
workmen. Some roads may have adopted a policy 
whereby employees are aided in securing patents on 
marketable railway devices. The Railway Mechanical 
Engineer will gladly print any good suggestions from its 
readers on this question. 


The feeling prevails that there are too many associa- 
tions in the railway field, and there is a growing senti- 
ment that these associations must 


Cause justify their existence by the 
for | quality of the service they render 
congratulation ог else cease functioning. Any 


| move looking toward the consoli- 
dation or strengthening of these associations in any 
way is a constructive effort in the right direction and 
one bound to receive the support of railway manage- 
ments in general. 

It is a matter for congratulation to all concerned, 
therefore, that, subject to formal ratification by the 
joint membership, the officers and executive commit- 
tee members of the Railway Car Department Officers’ 
Association and the Southwest Master Car Builders’ 
and Supervisors’ Association have voluntarily moved 
to unite their organizations into a new national body 
known as the Master Car Builders’ and Supervisors’ 
Association. The news of this amalgamation, as well as 
a detailed program of the joint convention to be held 
at St. Louis, Mo., September 11-13, appears elsewhere 
in this issue. From an examination of the program, 
as well as from all other indications, the coming con- 
vention will be one of the best attended and most im- 
portant meetings of railway car department supervisors 
held in recent years. 

The advantages of consolidation of the Railway Car 
Department Officers’ Association and the Southwest 
Master Car Builders’ and Supervisors’ Association, in- 
volving as it does the holding of a single joint conven- 
tion at St. Louis instead of two separate conventions, 
are almost too numerous to mention. Duplication of ef- 
fort and attendant expense are avoided, and a larger at- 
‚ tendance is assured, permitting the development of a 
better program and more representative discussion. 
With a larger attendance of able car department 
supervisors from all parts of the country, any action 
taken will carry greater weight, and the influence of 
the united and strengthened association in promoting 
car department efficiency and economy will be greatly 
increased. 

There is no question about the necessity for, and the 
potential value of, the new association. At the conven- 
tion held by the Railway Car Department Officers' As- 
sociation at Chicago in August, 1927, T. W. Demarest, 
general superintendent of motive power of the Pennsyl- 
vania, Western Region, and chairman of the Arbitra- 
tion Committee, stated that technical problems occupy 
an increasingly large portion of the time and effort of 
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the Mechanical Division of the American Railway As- 
sociation, leaving little opportunity for the consideration 
of important details formerly discussed by the old Mas- 
ter Car Builders’ Association. Mr. Demarest said that 
there is great need for a national association of car de- 
partment supervisors and inspectors, who can get to- 
gether once a year and not only recommend changes in 
interchange rules, but make helpful suggestions for the 
betterment of car department conditions and operation 
in general. 

The development of this national association sug- 
gested by Mr. Demarest and, in effect, enveloped with 
the mantle of the old Master Car Builders' Association, 
is now well underway. It should serve as a clearing- 
house for the best ideas regarding efficient car depart- 
ment operation. With active and able leadership, rea- 
sonable care not to duplicate the work of other associa- 
tions, and particular emphasis on general car depart- 
ment operation, as well as interchange rules, the new 
Master Car Builders and Supervisors Association 
should prove a valuable agency in carrying on the edu- 
cational work among car department officers and super- 
visors. It is apparent that with these objectives in view 
the new association deserves the hearty support of 
hígher mechanical department officers in order that the 
maximum benefits may accrue to the association, its 
individual members, and the railroads they serve. 


A few months ago the Bessemer & Lake Erie established 
at its Greenville, Pa., shops, a permanent exhibit of four 
of the first freight cars of all-steel 
construction used in steam railroad 
service in this country. Two of 
the four are hoppers which were 
built in 1896. Since that time these 
cars have each travelled over 222,000: miles, largely 
in ore, coal and limestone service. The bodies of these 
cars are of the self-clearing hopper type, 30 ft. long, and 
have a capacity of 1,015 cu. ft. The trucks were origin- 
ally of Fox design, having 434-in. by 8J4-in. journals. 
The axles were changed soon after the cars were pur- 
chased by the Bessemer to 5 in. by 9 in. to comply with 
the standards adopted by the Master Car Builders As- 
sociation for 80,000-Ib. capacity cars. Later 5¥2-in. by 
10-in. arch bar trucks were substituted under one of the 
cars and the capacity was changed to 100,000 Ib. 

The repair records up to March 4, 1915, on the 100,- 
O00-Ib. capacity car show that one pocket sheet was 
renewed in December, 1901, and three pocket sheets were 
renewed in April, 1905. In April, 1907, two side sheets 
were renewed and four floor angles spliced. In August, 
1909, four side sheets, two side stakes and one pocket 


The life of 
all-steel 
freight cars 


‘wing sheet were removed and four side stakes repaired. 


In September, 1910, one side sheet was spliced and in 
May, 1911, two floor sheets and two floor sheet angles 
were renewed. A year later the car came into the shop 
for the renewal of one floor sheet and one floor sheet 
angle. The heaviest repairs made to the car since its 
construction were in September, 1914, after about 19 
years of service, when a new floor, new divide sheets, 
eight pocket sheets, four side stakes, two corner side 
sheets, four floor angles, new hoods and six divide sheet 
angles were applied. Repairs were made to the sides of 
the car body at the same time. Five side stakes were 
repaired on March 4, 1915. 

The record of repairs made to this car since March 4, 
1915, is, in general, similar to the repairs made during 
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the tirst 18 years of the life of the car, except for the 
extensive repairs in September, 1914. In other words, 
the repairs since 1915 were to individual parts damaged 
by corrosion, accident, or wear-and-tear by unloading 
machinery. At no time during the 31 years’ life of 
this car were copper bearing sheets applied, nor was it 
necessary to strengthen the center sill construction, the 
original center sills being 15-in. I-beams that have stood 
up well in service. With the exception of the repairs 
made in September, 1914, all repairs made during the 
first 19 years of its life were of a comparatively minor 
nature. The heavy repairs made in 1914 were essentially 
floor repairs and cannot be considered as a complete re- 
building. Many of the parts placed on the car originally, 
were still in service when it was retired. 

It will be noted that the railroad pursued a policy of 
replacing parts as they became worn out, instead of tear- 
ing down completely and rebuilding as is the practice on 
many roads. This record would appear to be a good 
argument in favor of renewing or patching as each part 
becomes defective. There are, however, just as good 
reasons, and perhaps better, for tearing each car down 
completely when it comes into the shop for heavy repairs 
and rebuilding it with either new or reclaimed material. 
The latter policy appears to be in greater favor at the 
present time. 

The general policy of steel car maintenance has an 
important bearing on the amount of equipment that a 
railroad must own and operate to meet traffic require- 
ments. It is important that a railroad know, with a fair 
degree of accuracy, what the average life of a freight 
car on its lines should be. General conclusions cannot, 
of course, safely be drawn from a single instance. The 
Bessemer’s exhibit at Greenville, together with the in- 
formation that has been collected relative to the service 
life of the cars, affords an excellent opportunity to 
study the economics of an interesting life history in- 
volving a maintenance policy used by a minority of rail- 
roads. In addition, practically every railroad has avail- 
able in its own car and stores department files, 
sufficient data by which a close estimate can be made 
of this economical life period. This information should 
be kept up-to-date and used as a check on the relative 
value of different designs and also to show which cars 
are receiving the most severe usage, especially that 
caused by unloading machinery. 


In looking over the advance programs for the mechanical 
conventions this month one can hardly fail to be im- 
pressed by the scope of the subjects 


What do with which the associations are 
you dealing, as well as by the high 
contribute? caliber of the men who have been 


induced to speak at the meetings. 
The steady increase each year in attendance at the sev- 
eral conventions is an indication of the appreciation of 
the value of attending such meetings. It is apparent 
from the programs that have been arranged that the 
officers and committee members of the several associa- 
tions had been doing a vast amount of work during the 
past year. Their only reward for this work is the satis- 
faction of feeling that their efforts have contributed to 
an increase in mechanical department efficiency. 
A convention program is divided into three general 
parts: The addresses by the principal speakers, the com- 
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mittee reports or individual papers and, possibly most 
important, the discussion of the reports or papers. An 
individual member cannot assume, with justice, that his 
obligation to the association has been fulfilled merely 
by his attendance. It is to be expected that most mem- 
bers are primarily interested in the benefit they personally 
will derive from the meeting. It is quite probable, how- 
ever, that few individuals fully realize their obligations 
to the other members if they do not take cognizance of 
the fact that the greatest amount of good can not be 
accomplished without the participation in the discussion 
by a large portion of those in attendance. 

The opinion has been expressed by one mechanical man 
that he does not feel that the amount of information 
which he has been able to obtain at a convention has in 
all cases justified the expenditure of time necessary to 
attend the meeting. This at first might seem like an 
unjust criticism and yet it is possible that many may be 
of this same opinion without actually expressing it. A 
railroad man, in dealing with the many complex problems 
that confront him, must be guided not only by his own 
judgment, but by the information that he may be able to 
obtain relating to the practices of other railroads. Fre- 
quently during the discussion of a subject points may be 
brought out that have not been given consideration by the 
committee or the individual who prepared the report or 
paper. In order to place on record a summary of the prac- 
tices of different railroads in dealing with similar cases, 
the convention chairman invites discussion on the subject. 
It is quite possible that the opinion of some members to 
the effect that they have not profited by attendance is due 
to the fact that they may have made an unsuccessful 
effort to tabulate the practices of different roads from 
replies made by the several representatives during the 
discussion. 

In all too many cases the discussion is allowed to 
wander from the point in question and the success of the 
discussion is dependent upon the ability of the chairman 
to direct the replies from the members on the floor into 
the channels for which information has been requested. 
The chairman, however, is helpless without the co-opera- 
tion of the members. It is readily perceivable that in 
practically all of our conventions a comparatively small 
number of those in attendance take the initiative in 
discussion. 

It is customary for most mechanical officers to request 
a report from their various supervisors on what tran- 
spired at a convention. In many cases these reports are 
undoubtedly discouraging, but the association is not to be 
criticised without taking into consideration the reasons 
for the lack of concrete results. An officer in authoriz- 
ing the attendance of a number of his men at a conven- 
tion does so with the feeling that his company is going 
to profit by it. His opinion as to whether or not such 
benefit has been received must, of necessity, be based 
upon the report which the man brings back. Instead of 
merely asking a man, after his return from a conven- 
tion, "What benefit did you receive from your attend- 
ance at this meeting ?", might it not be well to add an- 
other question, "What did you contribute to the suc- 
cess of the meeting?", or, "To what extent were you 
personally a factor in furthering the work of the asso- 
ciation of which you are a member"? 

No railroad expects a few men to run the road while 
the rest watch them do it and an association can not be 
the success that some think it should be until all the 
members contribute as much to the meeting as they 
expect to get out of it. 
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Pulverized coal locomotive built by the Aiigemeine Elektricitats Gesellschajt, Berlin, Germany 


Pulverized coal burners in Germany 


Two experimental locomotives reported to be working 
satisfactorily in freight service—Results 
of tests started in 1924 


By Dr. Alfred Gradenwitz 


Henningsdorf, Berlin, Germany, started developing 

a pulverized coal firebox forlocomotives. Astandard 
freight locomotive boiler was removed from a locomo- 
tive operated by the German State Railways and in- 
stalled in a shed located over a working pit. By the 
fall of 1926, this boiler had given such satisfactory 
service that the A. E. G. company proceeded with the 
design of a pulverized coal burning locomotive. This 


[Г 1924 the Allgemeine Elektricitats Gesellschaft, 


The tender 


locomotive was completed the first part of 1927 and 
placed in experimental freight service in the latter part 
of July of that year. Since that time the locomotive 
has been handling freight trains on the main line of 
the German State Railways between the two points, 
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Berlin and Fuerstenberg, a suburb of Mecklenburg. 
As shown in one of the illustrations, this locomotive 
has the same external appearance as an ordinary loco- 
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Evaporation and boiler efficiency of boiler 


motive with the exception of the tender, which is rather 
curiously shaped. The pulverized fuel is in a totally 
enclosed cylindrical horizontal container, and is me- 


Main and auxiliary conveying screws 


chanically conveyed to the firebox. The pulverized coal 
burns without smoke and with a total absence of sparks 
and, it is claimed, gives higher working efficiency than 


Vol. 102, No. 9 


with ordinary grate firing. Poor quality fuel, such as 
small and waste coal, lignite, peat, etc., can be success- 
fully employed for pulverized coal-fired locomotives, 
and should effect considerable economies in service. 
To ensure perfect combustion of all combustible mat- 
ter, the flame of pulverized coal furnaces should be so 
controlled as to have the combustion process finished 


Pulverized coal furnaces, in order to comply with these 
conditions should have ample heating surface while 
the time of combustion should be from one to three 
seconds. 

On account of the limited space available, the in- 
stallation of pulverized coal furnaces in locomotive 
boilers, meets with particular difficulties. The firebox 
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Erecting, plan and cross sections of the А. E. С. pulverized coal burning locomotive 


before the flame comes in contact with colder por- 
tions of the boiler. When this is not accomplished, any 
imperfectly burnt particles are separated in the form 
of coke. 

Furthermore, in order to prevent the liquid ash 
particles from clinging to the brick arch and tubes, 
these particles should be cooled as rapidly as possible. 
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with its water-cooled walls, which, in Europe, mostly 
consist of copper, will absorb a considerable amount of 
heat by radiation. This is in turn transferred to the 
boiler water. 

This heat, however, is withdrawn from the flame dur- 
ing combustion. In fact, the possibilities of pulverized 
coal-fired locomotives have not, as a rule, been. con- 
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sidered very hopefully. Locomotives of this type that 
have been built during the last ten years in the United 
States and Sweden, do not seem to have given satis- 
faction, no new units having been added during the 
past few years. 

The efficiency of the boilers in the A. E. G. tests 
was raised from an initial figure of 67 per cent until a 
figure of 74.5 per cent was eventually reached. At the 
same time, the evaporation was raised to 14.32 lb. per 


Steam engine for driving the conveying screws 


sq. ft. per hour. Difficulties connected with combustion 
and the production of slag were overcome by choosing 
convenient nozzles which subdivide the pulverized coal. 
Especially satisfactory results were obtained in con- 
nection with pulverized lignite, to the use of which the 
German State Railways attached considerable importance. 


The tender and conveying system 


The pulverized coal tender has a bunker space of 
424 cu. ft. which accommodates a little over 5.9 tons 
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Nozzle Cooling 


Heat balance of the A. E. С. experimental pulverized coal 
locomotive boiler 


of lignite. The bunker has the shape of a cylinder 
about 6.5 ft. in diameter and 13 ft. in length. The 
two conveying screws, supplying the pulverized coal 
to the locomotive nozzles, will handle a maximum of 
4,629.7 Ib. per hour at a maximum rate of 140 г.р.т., 
the amount of pulverized coal actually supplied being 
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controlled by regulating the number of revolutions ої 
the conveying screws. A blower supplying the primary 
air is driven by a simple steam turbine, its output being 


Boiler under construction showing the nozzle and ash pan 
structure 


7 hp. as a maximum. This turbine had to be adopted 
on account of the very high speed required by the 
blower which operates up to 4,500 r.p.m. А small re- 
ciprocating.steam engine is used to drive the slowly 
rotating conveying screws. At a pressure of 224 Ib. 
per sq. in. this engine consumes 66 to 110 lb. of steam 
per hour. A small auxiliary burner at the rear wall of 
the ash pan serves as an igniter while the locomotive is 
standing or drifting, and is intended to make up for the 
radiation losses of the boiler and supplying steam for 
the air compressor so that the main furnace need not be 
operated for these auxiliaries. The auxiliary burner 
derives its air from a small blower driven by the steam 
engine on the tender. The surplus weight of the pul- 
verized coal tender, as compared with a standard lo- 
comotive tender, is about 4 tons. 


Steam turbine blower 


The air and pulverized coal mixture which is blown 
into the firebox contains only part of the combustion 
air in the form of primary air, the balance; viz., the 
secondary air, being, as in any ordinary reciprocating 
steam engine locomotive, drawn in automatically from 
beneath the firebox by the action of the exhaust noz- 
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zie. The air and pulverized coal mixture is blown into 
two long nozzles facing each other from the sides of 
the pan below the firebox, through which it is delivered 
in a large number of narrow bands. These strike one an- 
other in the center of the furnace where a violent vor- 
tex is produced. The rising flames strike the preheated 
secondary air below the brick arch. The combustion 
chamber proper is surrounded with fire brick, with the 
arch above and the ash pan below, there being a possi- 
bility of heat radiation only on the side walls of the fire- 


Several views of the nozzle 


box. The hot gases at the end of the long arm are de- 
flected upwards at a very high speed which causes the 
slag particles to be granulated on the crown sheet of the 
firebox, so that no slag clings to the ends of the tubes. 

At the present time the A. E. G. has two pulverized 
coal locomotives of this design in operation which have, 
after a few trial runs at no load, been used for hauling 
freight trains on regular schedules over the Pankow- 
Heinersdorí-Loewenberg- Fuerstenberg - Mecklenburg- 
Strelitz line. A standard locomotive has always been 
included in the train to meet any emergency, but no 
eccasion when it has had to be used has ever arisen. 
The pulverized coal locomotive has frequently pulled 
trains of 1,300 tons, in addition to hauling the standard 
locomotive of 115 tons, whereas the maximum tonnage 
allowed over the entire line is only 1,100 tons. Fur- 
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thermore, the pulverized coal locomotive could always 
better the regular schedule time. 

It sometimes occurred during some of the test runs, 
that pulverized lignite and pit coal were stored in layers 
cne above the other in the tender. This condition of 
changing from one kind of fuel to another in course of 
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Rise of pressure in firing up the boiler 
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the trip never caused any inconvenience. Fluctuations 
in steam consumption could be easily taken care of 
under all fuel conditions. 

The advantages claimed for the pulverized coal loco- 
motive are as follows: The fuel cost is reduced by the 
possibility of using a lower grade of fuel, the possibility 
of using peat or lignite being a particularly valuable 
feature in German railroad operation. The most satis- 
factory results were obtained by using lignite, which 
contains a high percentage of volatile and can, there- 
fore, be utilized to best advantage. The locomotive can 
use the kind of fuel most easily available and least ex- 
pensive. The utilization of fuel is more complete than 
when used in a grate firebox, there being only half as 
much surplus air, the heating of which is a pure loss. A 
saving of 20 per cent is claimed for the boiler, which 
can be fired more rapidly than that of grate firebox 
boilers. The simple control of the furnace in accord- 
ance with the actual steam consumption is particularly 
important. The time required for cleaning the fire is 
1educed to a minimum, while there are no fuel losses in 
discharging the slag. 
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A single tractor can move a tender out of the shop with a big saving in man-power 
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Special firebox for oil-burning 
locomotives 


Texas & Pacific makes comparative tests with standard 
firebox—Nine per cent fuel saving 


tests in January, 1928, with a locomotive 

equipped with Martin water circulating and steam 
generating tables, developed by the Locomotive Boiler 
Economizer Company, Roosevelt building, Los An- 
geles, Cal. At the same time these tests were run, a 
series of four similar tests with a locomotive equipped 
with a firebox of standard construction, was also 
made for purposes of comparison. Both locomotives 
were of the 2-10-2 type. The Martin tables were in- 
stalled in September, 1927. 

The 2-10-2 type locomotive, No. 541, which was 
equipped with the Martin tables, has been operated in 
pooled freight service over different divisions during 
that period to ascertain its performance with a variety 
of boiler feed water. The comparative tests made last 


? | NHE Texas & Pacific conducted a series of four 


Results of tests comparing the Martin water-tables with a 
firebox of conventional construction 


Eng. 541 


. (Martin 

Description water-tables) Eng. 534 
Oil consumed per trip, gal. .................. 1,946 2.180 
Gals. oil per 1,000 g.t.m. Hrs ея 6.98 7.86 
Gals. oil per 1,000 g.t.m. (adjusted 6.98 7,86 
Evaporation, lb. water per lb. of on .... 


QR 11.89 vere 
Time оптова. «ooo ra erre RES . 5 hr. 55 тіп. 6hr. 20 min. 


Actual running time ................. za ow . 4hr. 34 пип. 4 hr. 24 min. 
Per cent of rated tonnage handled entire trip 97.35 97.05 


January for fuel performance with locomotive No. 534 
of the same type and class, were made under adverse 
weather ‘conditions, the temperature varying from 15 
to 30 deg. F. during the tests with the Martin tables 
and from 55 to 70 deg. during the runs made with the 


locomotive equipped with the standard firebox. How- 
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ever, the railroad reports that a fuel saving of 112 
per cent per 1,000 adjusted gross ton-miles was accom- 
plished with locomotive No. 541, and it evaporated 14 
per cent more water per pound of fuel oil than locomo- 
tive No. 534, which had the conventional firebox. The 


Martin water-circulating and steam-generating tables ready 
for application 


table gives a summary of the tests as reported by the 
mechanical department of the Texas & Pacific. 

From this table it will be noted that the fuel saving 
effected was substantial. In addition to the fuel saving 
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Texas & Pacific 2-10-2 type locomotive equipped with Martin water-circulating tables 
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in road service, there is a material saving in fuel oil 
used at terminals in firing-up. A test at Big Spring, 
Texas, of locomotive No. 541 versus a standard 
equipped locomotive of the same class, showed that 
there was a saving of approximately 42 gal. of oil in 
bringing the two locomotives’ up to the same gage pres- 
sure, all conditions being equal. This is accounted for 
by the fact that the tables, in addition to the sides, 
crown sheet and combustion chamber, begin to absorb 
the heat from the flame of the oil burner as soon as the 
fire is lighted in the firebox. The circulation of the 
water from the shell of the boiler through the tables 
and water legs causes the water to absorb the heat at a 
more rapid rate than a boiler equipped with a firebox 
of standard construction. The table construction elim- 
inates the dead end to the mud ring, and the objection 
to firing up oil burning locomotives hurriedly, with the 
consequent strain to the firebox sheets, is eliminated. 

It will be noted from the drawings that the water 
tables present bare water carrying surfaces to the fire, 
which surfaces were previously covered with fire brick. 
No fire brick are used on the side sheets of the firebox 
or on the tables, and it will also be noted that only a 
burner wall, flash wall and bottom floor between the bulbs 
or mud drums of the tables is used. An oil burning loco- 
motive firebox equipped with these tables, eliminates 
the direct attachment of the side sheets of the firebox 
to the mud ring, substituting in lieu thereof a longi- 
tudinally running expansion joint occasioned by the 
juncture of the table with the side sheet. The tables, 
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pensated and bulging of the sheet under the heat of the 
firebox, causing it to move inwardly toward the fire and 
off the staybolts, is entirely done away with by the elim- 
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Cross section through the firebox 


ination of the direct attachment or anchorage of the 
side sheets to the mud ring. 


Installation provides additional features 


This means of compensating side sheet expansion 
reduces staybolt leakage and breakage to a minimum 
and affords relief in foaming water districts where stay- 
bolt trouble is greatly aggravated. The value of the 
water table construction in preserving the integrity 
of the firebox sheets was practically brought out in the 
operation of locomotive No. 541 between Big Spring 
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General arrangement of the water circulating table installation оп the Texas & Pacific 2-10-2 type locomotive 


with the side sheets, form a loop which is brought 
around and secured by the bottom flange of the tables 
to the mud ring. In this manner, the strains incidental 
to the expansion of the side sheets are effectively com- 
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and Toyah, Texas, in the foaming water district of the 
Rio Grande division where, owing to the shortage oi 
rainfall and the highly concentrated condition of the 
water supply, it was necessary to brick the side sheets 
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of locomotives equipped with conventional fireboxes of 
the same class six rows of staybolts high, whereas loco- 
motive No. 541 operated under the same conditions 
without any brick whatsoever covering the side sheets 
or water tables. The operation of the locomotive under 
the foaming water conditions referred to, showed a 
stabilization of the water in the glass, which is ac- 
counted for by the increased water holding capacity of 
the tables in the bottom of the firebox, permitting the 
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Water circulation diagram with outside connection 


engineman to better control the water than in the stand- 
ard equipped locomotive. 

The blowoff and wash-out arrangement also pro- 
vides certain advantages. The construction of the tables 
at the bottom ends of the mud drums permits locating 
the blowoff cocks so as to blow off from the lowest 
point of the firebox and boiler. Adequate washout 
plugs are installed, which makes the general system of 
removal of sedimentary matter from the boiler, wash- 
ing out and changing water at terminals expeditious 
and practical. 


The table and firebox construction 


The problem of designing the Martin tables was one 
of taking the coal-burning mud ring firebox, and form- 
ing it into a firebox primarily adapted to burn fuel oil 
so that the heat of combustion could be utilized to the 
maximum; in other words, provide a construction with- 
out making any radical changes from existing standards 
so that, should the necessity arise at any time to con- 
vert the oil-burning locomotive to coal-burning, the 
complete change could be effected in a relatively few 
hours. To this end, the Martin oil-burning locomotive 
firebox was constructed on the principle that the bottom 
of the firebox could be utilized to advantage in the 
provision of water-circulating steam-generating tables 
or elements to serve as the bottom of the firebox, and 
feeding the tables or bottom with water from the barrel 
of the boiler in such a manner that a continuous circula- 
tion of the colder water from the barrel of the boiler 
would be provided by way of the tables into the side 
water legs of the firebox. 

The effect of this is a dual one, in that the tables not 
only increase the active heating surface in the bottom 
of the firebox, but are the means of causing active cir- 
culation of the water in the side legs, which is ordi- 
narily dormant a considerable distance over the mud 
ring and, because of being dormant, requires the pro- 
tection of a refractory brick covering along the side 
sheets. 

The circulatory movement of the water from the bar- 
rel of the boiler through the water tables into the water 
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legs is occasioned by the difference in thermal head ex- 
isting between the colder water in the shell of the boiler 
and the heating of this water in its passage through the 
tables. The result is that the water is lightened in the 
side legs by steam bubbles and is continually displaced 
by the colder water from the boiler barrel. The water 
tables act as generating surfaces not only to cause the 
active movement of the water through themselves but 
cause the steam line to be brought down the water 
legs from below the crown sheet, thereby materially in- 
creasing the capacity of the side sheet heating surfaces. 

The object of this construction was to provide oil 
burning locomotives with a simple and efficient arrange- 
ment without any radical departure from the present 
standards, while taking advantage of all of the proper- 
ties contained in the combustion of fuel oil. With this 
point in mind, the water tables are curved downward 
below the mud ring to form the deepest possible com- 
bustion chamber and to present convex surfaces to the 
fire. In this manner the firebox combustion volume, 
which is important in burning gaseous types of fuel 
such as fuel oil, is maintained at its maximum. 

The illustrations show how the tables are constructed. 
They provide a continuation of the water legs of the 
firebox when attached by their flanges to the side sheets 
and mud ring, and are built in accordance with federal 
and state requirements. To install the tables, a strip 
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Water circulation diagram with inside connection 
of the side sheet is cut away approximately 18 in. above 
the mud ring, and the tables are substituted in place 
thereof, being welded along the upper flanged edges to 
the side sheets and riveted on the lower flanged faces, 
through existing ring rivet holes, to the mud ring. 
Should the occasion arise to change the fuel from oil to 
coal, the tables can be quickly removed with a cutting 
torch and a strip of sheet welded to the side sheets of 
the firebox. Two drawings show two forms of water pas- 
sages. Опе is termed the outside connection, which is 
made from the shell of the boiler by a cast steel Y- 
header, while the other is designated as the inside con- 
nection, taken from the throat sheet of the firebox 
through a flanged steel nozzle connection. The pipes 
or conduits carrying the water are preferably made of 
copper and in accordance with the rules and regulations 
of the Department of Commerce for high-pressure 
pipes on ocean-going vessels. The copper pipes readily 
adapt themselves to all strains of expansion and con- 
traction, and on this account are ideal water carriers. 
They carry cast steel flanges which are in turn secured 
to the cast steel flanges provided at the lower front 
ends of the tables. The cast steel flanges on the tables 
also carry cast steel blowoff headers, to which the right 

and left blowoff cocks are attached. 
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A marked increase in steaming range and power followed front-end changes in this modern Missouri Pacific locomotive 


The locomotive front-end in its 
relation to fuel economy 


Suggestions for effective front-end arrangement are developed 
as a result of extensive Missouri Pacific tests 


By J. К. Jackson 


Engineer of tests, Missouri Pacific, St. Louis, Mo. 


rapidly developing roads, had purchased new 
power of a heavier and more powerful design up 
to 1926 without particular study or attention to the de- 
sign of the front-end. The locomotive builders have 
not given attention to the design of the front-end and, 
in building new power for the railroads, have a ten- 
dency to work in standard parts such as stacks and 
nozzle stands based on existing patterns or necessitating 
minor pattern changes, rather than to design new parts 
in proportion to the locomotives to be constructed. This 
tendency, extending over a period of years, has resulted 
in a gradual reduction of the size of the stack in pro- 
portion to the rapid increase in size of the boiler and 
cylinders and has resulted in some poorly proportioned 
front-end arrangements and obstructed exhaust passages 
and openings in otherwise modern locomotive designs. 
Starting in the fall of 1925, a series of tests was con- 
ducted by the Missouri Pacific on one of its standard 
Mikado locomotives to determine whether or not im- 
provement could be made in the front-end arrangement 
then standard. Locomotive No. 1557, selected as repre- 
senting the Mikado locomotives placed in service during 
that year, was equipped with the latest modern appli- 
ances, including a locomotive booster. It has 27-in. by 
32-in. cylinders, 63-in. drivers, 190 Ib. boiler pressure, 
67 sq. ft. of grate area, 250,000 Ib. weight on drivers 
and 68,675 lb. tractive force with the booster. 
As received from the builders, the front-end arrange- 
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ment, as shown by Fig. 1, consisted of an 18-in. out- 
side stack and a 14 in. single-sleeve petticoat pipe in- 
side the smoke-box. The nozzle stand, 2834 in. high, 
was designed to include the booster exhaust around the 
main locomotive exhaust. It was found that with this 
front-end arrangement, the locomotive would steam 
with a 6-in. open nozzle tip under all conditions of oper- 
ation except when the booster was cut in on a sustained 
pull. Under these conditions the steam pressure would 
drop from 25 to 30 Ib. and the engine would lose water 
after from 5 to 7 min. of booster operation. It was 
also found that with the 6-in. open nozzle tip the back- 
pressure was excessive and showed as high as 25 to 
30 Ib. per sq. in. when working the engine hard at 
speed, and did not relieve the engine properly when 
worked to capacity at drag speeds on heavy grades. 

The first step towards improving the steaming range 
of the engine was to replace the 18-in. stack with a 20-in. 
stack extended down into the smoke-box in the form of 
an inside sleeve to replace the petticoat pipe previously 
used. With this arrangement, the original high nozzle 
stand was retained, but the piping of the booster exhaust 
was changed to remove it from around the nozzle tip 
and carry it up through an independent connection out- 
side of the stack. This modified arrangement resulted 
in an appreciable improvement in the steaming qualities 
of the engine and it was possible to increase the size of 
nozzle tip from 6 in. successively to 614-in., 636-in. 
and 622-1п. in diameter. The latter size gave a nozzle 
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opening greater than that at the choke in the nozzle 
` stand casting, so that opening the tip beyond 634-in. 
had no effect towards reducing the back pressure on 
the engines. 

The next step in the tests was to replace the standard 
high nozzle stand with a new design, approximately 
20 in. high, so designed as to give more area through 
the base of the stand and make it possible to increase 
the size of nozzle tip. А series of test runs was then 

"made with 614-in., 63%-in. and 615-in. open nozzle tips 
and it was found that the engine would steam effectively 
with a 615-in. open nozzle tip and maintain steam pres- 
sure with the booster cut in on sustained pulls, but that 
there was still a tendency to lose in water when the 
booster was worked constantly. 

The third step in the development of our present 

standard front-end arrangement, as based on the tests 
made with locomotive No. 1557, was to increase the size 
of the stack from.20 in. to 22 in. After the installation 
of the 22 in. stack, all other details remaining the same, 
the series of tests previously made with the 20 in. 
stack were:repeated. It was found that the larger stack 
gave: а. рооё steaming and self-cleaning front-end ar- 
‘rangement with a~“6%4-in. open nozzle tip, the stack 
was well-filled under all conditions, the smoke was well- 
elevated and the engine was powerful on the hills and 
ran freely on the level. Pyrometer readings, however, 
indicated that the temperature of superheat developed 
was not as high as it shoul dbe, and this was overcome 
by the substitution of a netting table plate for the solid 
plate previously used. 

This change increased the superheat and improved 
the steaming of the engine to such an extent that the 
nozzle tip was increased to 654-in. and then to 634-in., 
without bridge or other obstructions of any kind. 

The final development of the front-end changes as 
applying to locomotive No. 1557, and now standard for 
all Mikado locomotives on the road, is shown by the 
sketch in Fig. 2. 


Former front-end arrangement inefficient 


The conclusions arrived at after the tests conducted 
on locomotive No. 1557, which extended over several 
months, were that the then standard front-end arrange- 
ment used on our Mikado locomotives was wasteful of 
power and fuel by reason of the excessively restricted 
nozzle tips necessary for satisfactory steaming with the 
size of stack, petticoat arrangement and height of ex- 
haust pipe used. 

The successive changes, which resulted in increasing 
the size of the stack and lowering the height of the 
exhaust pipe and necessary changes in the table plate 
arrangement, resulted in a sufficient increase in capacity 
and saving in fuel to pay for the changes in a short 
time and were the basis for corresponding changes in 
the front-end arrangements of all locomotives of this 
class which have subsequently been made. 

It was demonstrated during the tests with locomotive 
No. 1557, and has been substantiated with other loco- 
motives of this class since changed, that by increasing 
the areas of the nozzle tip and improving the steaming 
by the use of the modified front-end it has been possible 
to handle the tonnage ratings of 1926 with ease and to 
increase appreciably the tonnage that can be economical- 
ly handled by these engines on certain districts. 


Comparative performance tests 


A few months after the completion of the front-end 
tests with locomotive No. 1557, this engine was put in 
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good mechanical condition and tested in comparison 
with the Missouri Pacific experimental three-cylinder 
locomotive No. 1699 and the Lima A-1 locomotive. 
These tests were made over the Illinois division be- 


tween Dupo and Bush during the mjd-winter of 1926- 


27, handling coal tonnage. The only change in the 
front-end arrangement of locomotive No. 1557 prior 
to these tests was to replace the 634 in. open nozzle 
tip with a 7-іп. tip fitted with four short dia- 
mond projections extending over the nozzle open- 
ing. These projections with the 7-in. tip gave 
practically the same effective tip areas as with the 
6-34 in. open nozzle previously used, but the projections 
acted to increase the surface area of the jet and give 
a better entrainment of gases and more uniform filling 
of the stack under certain conditions. The same size 
and type of tip was used on the three-cylinder locomo- 
tive No. 1699 during these tests; the stack and front- 
end arrangement on this engine had been previously 
changed to duplicate that found most satisfactory in 
the tests with locomotive No. 1557 on the Eastern 
division. Both locomotives steamed exceptionally freely 
throughout their operating range, and with relatively 
low back pressure as recorded during these tests. 

A dynamometer car, leased from the Kansas City 
Southern, was used to make a complete record of draw- 
bar pull, speed, actual work done, and the method of 


Fig. 1—Former Missouri Pacific standard type of front end 


working the engine; throttle position and cut-off, boiler 
pressure, superheat, branch pipe and exhaust pressures, 
were recorded on the chronograph roll in the dynamo- 
meter car along with time, distance traveled, and other 
records pertaining to locomotive operation and train 
handling. 

The tests on the Illinois division were made during 
mid-winter, and the weather conditions during the runs 
with locomotive No. 1557 in particular, were extreme. 
This gave ample opportunity to demonstrate the steam- 
ing capacity and general performance of the locomotive 
under adverse conditions; it was not a "fair-weather" 
test by any means and, owing to the condition of the 


rail, outside temperature and wind, it was necessary to . 


work the engine to capacity ana have a free steaming 
engine to handle the tonnages in the test trains over 
the division. 

Based on seven northbound dynamometer-car test 
trips handling coal trains over the 101.3 miles betwen 
Bush and Dupo, the average train handled consisted 
of 8,000 actual tons in 122 loads. These heavy coal 
trains were at an average running speed of 14.3 m.p.h.. 
9 hr. 45 min. total time on the road, with 2 hr. 4l 
min. average delay, making 7 hr. 4 min. average run- 
ning time. The average fuel consumption was 55.2 
lb. of coal per 1,000 gross ton-miles, which, consider- 
ing the adverse weather conditions and heavy trains, 
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is a remarkable figure when considering this territory. 

On one memorable trip, made on January 13, 1927, 
handling 8,452 actual tons in 128 loads, the rail was ex- 
tremely bad all the way and rapidly getting worse as 
the trip progressed. It was necessary to use the 
booster repeatedly even on the river grade between 
Gorham and Dupo, to hold the speed because’ of the 
engine slipping on the bad rail, but this heavy train 
was handled through in 10 hr. 15 min. total time, or 
at an average speed of 11.2 m.p.h. running time in 
the face of a blizzard which tied up the division for 
a few hours last night. Several trains handling much 
lighter tonnage which followed the test train were 
frozen up. 

It was demonstrated by these dynamometer-car tests 
on the Illinois division that the changes in the front- 
end arrangement, employing the larger stack and the 
low nozzle stand with increased exhaust passages, made 
possible increasing the economical tonnage that can 
be handled by this class of engine, as compared with 
the same engines with the old front-end arrangement, 
by nearly 20 per cent on this particular division. 

Passenger locomotive tests 

After the front-end test with locomotive No. 1557 
over the Eastern division during 1925-26 the same prin- 
ciples were applied in making changes in the front-end 
arrangements of our 6600 class and 5300 class passen- 
ger power, operating on the Eastern and Missouri di- 
visions. In the case of the 6600 class locomotives with 


27-in. by 28-in. cylinders, the stacks were increased 
from 18 in. to 20 in. in diameter and low nozzle stands 
were substituted for the original high stands coming 
with these engines. These changes made possible the 


Fig. 2—Present standard type of front end on the Missouri 
Pacific 


increasing of the average nozzle sizes in these locomo- 
tives from 6 in. or less to an average of 63$-in. open, 
and these locomotives are now being run with tips 
(with four diamond prongs) giving an equivalent area 
to about the 634-in. open tips, on coal and oil burners. 

During May, 1926, changes in the front-end arrange- 
ment of a Mountain type locomotive with 27-in. by 
30-in. cylinders, No. 5307, operating over the Mis- 
souri division, were made to demonstrate the value of 
corresponding changes to this class of power. By the 
substitution of a low nozzle stand with ample exhaust 
passages and later increasing the stack from 18 in. to 
20 in., it was possible to increase the size of nozzle tip 
opening from 6}-in. to 7-in. open. These changes in 
this class of locomotive resulted in a marked increase in 
steaming range and power for handling the heavy 
trains over the mountains on the Missouri division, as 
evidenced by the ease with which these locomotives, 
after the front-end changes, handled the trains without 
pusher over the ruling grades, where before a pusher 
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was considered necessary. As a result of these tests 
all locomotives of this class were changed to correspond 
to Locomotive 5307. 

When the new 1720 class locomotives were built on 
the Omaha division during July, 1926, the front-end 
arrangement was based on the results of the tests then 
being completed with locomotive No. 1557. On these 
new Santa Fe type locomotives, with 30-in. by 32-in. cyl- 
inders, low nozzle stands and 24-in. stacks were speci- 
fied. These engines are now being run with 75$-in. 
nozzle tips fitted with four diamond projections. They 
steam freely with low average back pressure. 

The new Mountain type 5335 class passenger loco- 
motives placed in service last summer have low nozzle 
stands and 22-in. stacks. These locomotives, with 27- 
in. by 32-in. cylinders, carry 250 lb. boiler pressure 
and are steaming and running freely with 754-in. open 
nozzles, or the equivalent in effective area with four 
diamond projections. 

The new 1156 class Pacific type locomotives pur- 
chased last year at the same time as the new 5335 class 
are duplicates, as regards boilers and front-ends, of the 
6600 class and were received from the builders with 
the low nozzle stands and 20-in. stacks found effective 
with the older engines of the class. 


What is required of the front end 


Present day practice in America demands a two-fold 
function of the locomotive front-end arrangement. 
First, a proportioning and adjustment of parts which 
will make possible a free steaming locomotive in the 
service assigned and with the grade of fuels supplied; 
and, second, that this free-steaming arrangement also 
prevent live sparks or cinders of sufficient size to be 
thrown from the stack to start fires along the right-of- 
way but at the same time give a self-cleaning front-end, 
namely, one which will not fill up with an accumu- 
lation.of cinders in making a trip over its operating 
territory. 

The third and most important specification for a sat- 
isfactory front-end arrangement, and one that is not 
generally attained, is that the exhaust passages and 
nozzle tip opening should be of such design and area 
as to relieve the engines properly under all conditions 
of operation and thus avoid excessive back pressure 
and consequent loss in power in the locomotive cylin- 
ders and sluggishness of locomotive operation. 

Given a set of uniform or fixed conditions, it would 
be possible to design a size of stack and nozzle tip to 
realize all these conditions of drafting in a most effi- 
cient manner, but since a locomotive is operated under 
extremely variable load conditions as influenced by 
train loadings, grade variations, speed and weather 
conditions, it is apparent that any design of front-end 
arrangement must represent a compromise that will 
give satisfactory results through a rather wide range 
of operating conditions and oftentimes with a consider- 
able variation in the quality of fuel. 


Drafting for fuel economy 


While it is required of the front-end arrangement 
on any given locomotive to furnish the necessary draft 
to make that locomotive a free and economical steamer, 
it does not at all follow that if the locomotive does 
not steam, it is the fault of the front-end. Air leaks 
around the steam pipes, the front door ring, the stack 
base, the cylinder saddle joint and bolt or stud holes, 
may be such as to cause a serious loss in draft through - 
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allowing atmospheric air to pass directly into the 
smoke-box instead of through the fire bed. If the flues 
become stopped up with cinders or the air openings 
through the grates are stopped up with slag, the balance 
in draft is disturbed and the steaming of the loco- 
motive affected. Leaking superheater joints or steam 
pipes will also affect the steaming of a locomotive to a 
greater or lesser degree, depending upon the character 
and location of the leak. 

It is of prime importance to have the grates proper- 
ly designed and fitted, and kept clean in order to in- 
sure uniform distribution of air through the fire; if 
a portion of grate bar is broken off or the spaces be- 
tween adjacent bars is unevenly divided, a uniform fire 
cannot be carried. Having a difference in pressure he- 
tween two inter-communicating points, the flow will 
always be from a high pressure to a low pressure 
through the path of least resistance. If there are un- 
equal openings through the grates or if a portion of 
the grate is blocked by clinkers or slag, flow of cold 
air through the openings or through the unclinkered 
section of the grate will be excessive, and poor steaming 
and the pulling of large particles of unburned fuel into 
the smoke-box will result. 


The function of the netting 


It is the function of the netting in the front-end 
arrangement of all coal-burning locomotives to prevent 
the discharge of cinders or sparks larger than will pass 
through the standard mesh. Larger particles pulled 
into the smoke-box are trapped behind the netting un- 
til broken up by repeated impacts against the netting. 
The front-end netting will take care of а normal 
amount of cinders, but if the grates are shaken when 
the engine is working hard on a heavy grade, large 
‘particles of unburned fuel will be pulled into the front- 
end and cause a filling up and plugging of the netting. 
Holes in the fire or a cocked or broken grate will do 
the same thing. 

Water getting into the smoke-box while the engines 
are standing at terminals may result in a plugged net- 
ting because of sweating when the engine is fired. To 
prevent this trouble, cylinder cocks should be opened 
before engines are moved and excess water drawn from 
the house blower line before it is connected. A plugged 
netting will cause a loss in draft and is a rather com- 
mon cause of hard steaming or steam failures. 

It is dangerous practice to use the squirt hose tu 
break up clinkers in the fire-box. The clinkers should 
not be broken up by this practice, as it is hard on the 
grates and arch, and tends to cause honey-comb, which 
plasters the back tube sheet, and is liable to crack side 
sheets. 


Effect of reducing the diameter of the nozzle tip 


If an engine has been previously steaming and is 
reported as not steaming an investigation should be 
made to determine the cause of the trouble and make 
the necessary repairs if any leaks are found. Poor 
steaming may be chargeable to the fireman and there- 
fore be a man failure. The favorite remedy for poor 
steaming is to reduce the nozzle tip diameter and this 
is often done without consideration of what it means 
in efficiency. Тоо often the nozzle is reduced in di- 
ameter to overcome air or steam leaks, or stoppages 
in grates of flues, which should have been repaired. 
There is no excuse for reducing a nozzle tip more than 
Vg in. at a time. 

It is commonly accepted practice that it is necessary 
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to reduce the size of the nozzle tip during the winter 
months to prevent steam failures. When we stop tc 
consider the facts of the matter the fallacy of this prac- 
tice will be evident. If a locomotive is steaming freely 
with a proper size nozzle to fill the stack and relieve 
the locomotive under summer operating conditions, it 
should be left alone. The only difference between sum- 
mer and winter as regards train resistance is that the 
resistance will increase in winter. This means that it 
will require more power to handle the same tonnage 
in winter than was necessary in summer or, in other 
words, the engines will have to be worked harder. This 
being true, why reduce the area of the tip and thus 
increase the back pressure? The difference in the tem- 
perature of the atmosphere as between summer and 
winter (100 deg. at most) is so small in relation with 
the temperature of the fire-box (2500 to 3000 deg F.) 
as to require no change in drafting conditions. Since 
it is a well established fact that, other things being 
equal, a locomotive worked hard continuously will steam 
better with a large nozzle than with a small nozzle, 
it would appear that if any change in the nozzle size 
is to be made to take care of winter conditions, the area 
should be increased rather than decreased as is common- 
lv thought necessary. The rational thing to do, once 
the proper size of nozzle is established as best for steam- 
ing and back pressure relief, is to leave it alone regard- 
less of seasonal changes. 


Front-end tests were begun on this locomotive 


A check of the nozzle sizes in the same class of 
engines operating on almost any territory on the road 
will show such variation in tip areas as to prove that 
nozzle changes are made without regard to any well- 
established practice. With the size of stacks increased, 
the size of the nozzle tip must not be reduced beyond 
the point where the exhaust jet will fill the stack, and 
it is too often the case that the size of tip was reduced 
in accordance with the old rule, where the proper 
move would have been to increase it to improve steam- 
ing conditions. 


Economy in fuel consumption 


The Missouri Pacific management has set up a goal 
for fuel economy during the coming year which may be 
attained if all concerned with the handling of fuel do 
their part towards fuel conservation. 

Predicated on the extensive front-end tests with Lo- 
comotives 1557, 5307, 6612 and other representative 
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power, the mechanical department has now made 
changes in practically all its latest freight and passen- 
кет power, and incorporated these principles in all power 
purchased since 1926. These changes have increased 
the steaming range and improved the power and run- 
ning of these engines, and if properly maintained, ef- 
ficiently run and economically fired, fuel economy is 
Sound to result. With motive power in good shape, 


and a fairly uniform grade of steam coal available all 
over the railroad, with the train tonnage kept up as 
near the maximum as business conditions will permit 
and train dispatching handled to start trains out of 
terminals advantageously and keep them moving en- 
route, we should be able to make a fuel record that will 
be a credit to all concerned and a gratification to our 
management. 


Comparison of American and British 
railway practices 


A champion of American methods takes up 
cudgels in their behalf 


By “A Man From Texas” 


page 183 of the April issue as to the relative 

merits of American and foreign railway prac- 
tices have, in the past, occasioned a great deal of 
acrimonious controversy and have been responsible 
for the circulation of much misinformation. 


T HE questions raised by the correspondent on 


Passenger train speeds 


We can scarcely dispute the claim that the fastest 
individual passenger schedules, and the longest non- 
stop runs, are, at present, performed on English rail- 
ways. In their 1927 summer time-tables will be found 
141 daily non-stop runs, ranging from 100 to 268 miles 
in length. Scheduled speeds as high as 61.8 m.p.h., 
over a distance of 77.3 miles (start to stop), and num- 
erous runs timed at more than 50 m.p.h. are listed. 
The great majority of non-stop runs, however, are 
under 150 miles in length, and the number of ex- 
ceptionally fast trains is but a very small percentage 
of the total number of passenger trains. 

It is far from correct to base an opinion of any 
country's passenger train service on the performance 
of a few unusually-fast short-distance trains, most of 
which are run for competitive or advertising purposes. 
As an illustration, consider France and Germany in 
1914. Although the French lines ran a number of 
trains at speeds far and away beyond anything in 
Germany, yet the average schedule speed of all the 
first- and second-class express trains in Germany was 
but 1.1 m.p.h. less than that of the corresponding 
classes of trains in France. 

So, in America, while we run few trains at average 
rates of more than 45 m.p.h., we also have few 
scheduled at less than 25 to 30 m.p.h., and a general 
average of all our passenger train schedules would prob- 
ably show a figure that would compare favorably with 
average English speed, without even considering the dif- 
ference in traffic and geographical conditions. Excep- 
tionally high speeds over the long distances prevailing 
in the United States would inevitably mean light ton- 
nage and heavy fuel consumption, particularly on lines 
having difficult gradient profiles. The British main lines 
generally have far easier gradients than ours, as will be 
understood from the fact that the greatest altitude 
reached by a standard gage railway in the British Isles 
is 1,485 ft. above sea level. 
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Non-stop runs 

The longest non-stop runs at present performed in 
England are as follows: 

Longest non-stop runs in England 


Time, 
Road . Miles Run Hours 
London, Midland & Scottish—London and Carlisle.. 299% 5% 
London & North Eastern—London and Newcastle.... 268.3 514 
Great Western—London and Plymouth............. 225.7 4 


But the contest is not yet settled; the L. & N. E. 
Railway is building tenders having a gangway through 
the center, and a vestibule connecting with the coaches, 
to permit changing crews en route, so that trains may be 
run from London to Edinburgh, 392.7 miles, without an 
intermediate stop. 

It must not be supposed that such feats are impossible 
in the United States. Fifty-two years ago, a little 4-4-0 
engine and train ran 438.5 miles without a stop from 
Jersey City to Pittsburgh over the Pennsylvania Rail- 
road, creating a record that still stands. Under Ameri- 
can conditions, such runs are not regarded as profitable 
commercial propositions ; consequently, we forego them, 
not because they are impossible of achievement, but 
simply because they do not pay. They require, in ad- 
dition to the necessary number of long-distance passen- 
gers, a double-track line and the installation of track 
troughs, and, if excessive delays to other trains are to 
be avoided, a considerable proportion of triple and quad- 
ruple line must be provided. There are few American 
railways equipped with the above-mentioned refinements, 
but they have a density of freight traffic so great that it 
is totally incomprehensible to most Englishmen. To in- 
sert a 300-mile high-speed non-stop run, in the midst of 
this traffic, would disrupt the schedules of the entire 
line. 

American train dispatching 


It is sometimes argued that the English method of 
working trains is better adapted to the performance of 
long non-stop runs at high speed than is our train-dis- 
patching system. Any possible disadvantages of train- 
dispatching in this regard are outweighed by other more 
valuable considerations. It may not be generally known 
that American train-dispatching, introduced into France 
by the army during the World War, has been grad- 
pally extended over 3,500 miles of the French main 
ines. 

With reference to the fastest New York-Chicago 
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trains, it is no secret that their time was increased 
from 18 to 20 hours some years ago; not owing to “in- 
ferior equipment,” but to prevent interference with 
other traffic. The fastest long-distance run in England, 
that between London and Glasgow, 401.4 miles, is done 
at the rate of 49.1 m.p.h., as against 48.2 m.p.h. for 
the fastest New York-Chicago train, so it seems that 
we would gain little by adopting English equipment and 
track in this case. 


Track structure 


The rails used on the several British main lines are 
of the “bullhead” type, 45 to 60 ft. in length, varying 
in weight from 95 to 100 Ib. per yard, and secured by 
wooden “keys” or wedges into cast-iron “chairs” which 
are, in turn, fastened by bolts or screw-spikes to treat- 
ed ties spaced from 30 to 34 in. between centers. The 
rail-joints are opposite each other, not staggered as in 
American practice. Among the railways of the world 
this type of track construction is restricted almost ex- 
clusively to the British Isles and parts of India. 

The “flat bottom" or “Т”-гаії, which reigns supreme 
elsewhere, makes a far less costly track and generally 
carries heavier axle loads per pound of rail. It should 
be pointed out, nevertheless, that the general restriction 
of axle loads in England to 45,000 lb. implies the ultra- 
conservatism of British civil engineers, and the obso- 
lescence of many of their bridges, rather than any 
weakness of the track structure. 


Accident statistics 


As regards the statement that American accidents 
and casualties are ten times greater than on British 
roads, it must not be overlooked that we have more 
than ten times the railway mileage that exists in Great 
Britain. We have nearly three times as many loco- 
motives, and we run three times as many total train- 
miles. Our freight trains are three times as long and 
five times as heavy as those of England. All these 
factors have a great influence on accidents and casual- 
ties, but they are seldom considered by those who make 
invidious comparisons. Most of the exaggerated state- 
ments in circulation at present are based on the number 
of revenue-paying passengers actually killed in English 
passenger-train collision and derailments, compared 
with the total deaths of all kinds on American roads, 
including employees, trespassers, etc. The unfairness 
of this requires no comment. 


The locomotive question 


It is in connection with the locomotive that the most 
vitriolic attacks on American railway practice are made. 
The foreign locomotives are usually so “far superior" 
to ours that any argument on specific points of superior- 
ity would be superfluous. The Britisher who has had 
the responsibility of operating and maintaining English, 
American and Continental locomotives under coloniai 
conditions, is not always so sure of the overwhelming 
superiority of the English product. There are several 
Englishmen who will defend bar frames, steel fireboxes, 
rocking grates and grease lubrication. 

The length of life of American locomotives in 
foreign lands depends largely on the state of mind of 
the person in charge of them. If the engines are 
entrusted to the care of individuals hostile to all things 
American, the result can be forecast beyond a doubt. 
During 1899-1900 a large number of locomotives of 
typical American design were sent to England. Eighty 
2-6-0 freight engines built for the Great Central, Great 
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Northern, and Midland Railways were consigned to the 
scrap heap after only 10 to 15 years. Other locomo- 
tives, built at the same time, for the Barry Railway and 
for the Port Talbot Railway and Docks Company, are 
in use today; some of them still having their original 
boilers. Numerous similar examples could be quoted, 
both favorable and unfavorable to American engines as 
compared with British from the standpoint of longevity, 
but they would serve no useful purpose. We will, 
therefore, confine ourselves to the consideration of one 
quotation, which any American will regard with par- 
donable pride: 

"Engines of American design . . . . . have always given most 
efficient service in New Zealand, a statement which certainly 
seems to be proved by the fact that, of the original 14 engines 
of classes "K" and "T", all are still at work, although the ear- 
liest are now 44 years old." * 


Undoubtedly these engines have been in the hands 
of their friends. 


Life of locomotives 


It is difficult to arrive at an accurate estimate of the 
average life of British locomotives, since some of them 
are rebuilt so often that they finally contain hardly 
a piece of the original machine. The late Wilson 
Worsdell, chief mechanical engineer of the North 
Eastern Railway, once said that English passenger 
engines lasted approximately 25 years, during which 
they ran from 700,000 to 1,000,000 miles. 1n excep- 
tional cases, this has been greatly exceeded. There is 
record of one English engine which ran 2,318,918 miles 
during its life of 2914 years. But, since the recent 
grouping of British railways quite a number of com- 
paratively modern and efficient locomotives, both freight 
and passenger, have found their way to the scrap heap 
after far less than 25 years of service. 

Although many American engines are scrapped be- 
cause traffic requirements have outgrown them before 
they are worn out, it is still possible to find locomotives 
from 30 to 35 years old on most American railways. 
About five years ago, certain American periodicals pub- 
lished a statement that the Bureau of Valuation of the 
Interstate Commerce Commission had made an analysis 
of the serivce rendered by more than 8,000 steam loco- 
motives used on nine large westerp railways in the 
United States, and that the average length of life was 
found to be 3474 years. This demonstrates that, if con- 
sidered necessary and economical, our locomotives can 
attain an old age. We must also bear in mind that 
the average annual locomotive mileage in the United 
States is somewhat greater than in foreign countries. 


Copper vs. steel fireboxes 


From 1860 to the present day, experiments with steel 
fireboxes have been almost continuous in England. 
Why the earliest boxes were a complete success while 
all the others have been failures, still remains a riddle . 
to Englishmen. But some of them must be convinced 
that steel has other advantages besides the highly im- 
portant one of low first cost; otherwise trials would 
have ceased long since. In view of the general failure 
of steel boxes in England, it seems very peculiar that 
hundreds of British-built steel fireboxes are used 
successfully on the railways of Africa and South Amer- 
ica, under conditions far more arduous than are ever 
encountered in England. 


The first cost of a copper firebox is not only five 
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or six times as great as that of a similar steel box, 
but if the engine does much hard, work at long cut- 
offs, and burns a friable coal, the copper plates will 
suffer serious abrasion. This trouble was, in some 
degree, responsible for the introduction of the steel 
firebox on American railways. The fact that this diffi- 
culty is not experienced in Great Britain is due prin- 
cipally, no doubt, to the admitted superiority of English 
coal, but it also tends to indicate that the locomotives 
are not worked as hard as ours. Consider, for instance, 
the engines used оп the 29914-mile- non-stop run pre- 
viously mentioned. Three round-trips with a dyna- 
mometer car were recently made over this route with 
an average trainload of 482 short tons. At an average 
start-to-stop speed of 51 m.p.h., the mean power at the 
tender drawbar amounted to 690 hp. And this is con- 
sidered a marvellous performance for a three-cylinder, 
superheated 4-6-0 engine, weighing 190,000 Ib. 

Complaints regarding “constant trouble" are not con- 
fined to American engines only, as is demonstrated by 
the following quotation: 


"The European locomotives were laid up for repairs 214 times 
as long as the American for the 4-4-0 locomotives, twice the 
time for the Consolidations, and no advantage either way for 
the Moguls. These examples are not picked, but are an aver- 
age of all engines at this particular shed, which stables 54 
engines." * 


While there is no machinery in existence that does 
not require constant attention and repairs, we need not 
be ashamed of the relative performance of the American 
locomotive in this regard. In spite of the extremely 
careful treatment accorded to British locomotives in 
their enginehouses, the American engine can boast of 
much greater average mileage between shoppings for 
general repairs. _ 

The steaming qualities of a properly designed loco- 
motive are principally dependent on three factors: The 
fuel, the fireman, and the ability of the mechanical 
officials to make suitable adjustments of the drafting 
appliances on the locomotive. The third factor is very 
often the weak link in this chain, but in such cases the 
blame is rarely placed where it belongs. 


Interchangeability of locomotives 


In regard to the ability of American locomotives to 
run on British rails, we have already noticed a number 
of them that performed such service successfully for 
periods varying from 10 to nearly 30 years. Certainly, 
the British railways could accommodate none of the 
recent locomotives of any American railway; not be- 
cause of the “rigid roadbed”, but because our axle loads 
and clearance limits are far beyond those permissible 
in England. An absolute maximum of 45,000 to 49,500 
Ib. per axle, and a clearance of 1316 ft. in height by 
977 ft. in width seem dwarf-like to American eyes. So 
far as rigidity is concerned, the frozen roadbed preval- 
ent in some parts of the United States during the winter 
months would seem to equal anything England can offer 
in comparison. 

It will be readily admitted that any system of spring 
rigging which fails to include equalizing levers would 
not be a conspicuous success on American track. Even 
in England, opinion is divided on this important matter. 
While the great majority of British locomotives have 
individual springs for each wheel, with no system of 
equalization whatever, the Great Western Railway has 
incorporated the so-called "compensating-levers" into 
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the spring rigging of practically all of the engines which 
it has built during the past 25 years. 


Locomotive frames. 


It is somewhat surprising to find that the corres- 
pondent made no reference to the bar type of frame, 
sometimes contemptuously alluded to as a “trellis- 
work". This is a veritable bugbear to the orthodox 
school of British engineers. But, however much the 
English dislike the bar frame, they are often compelled 
to use it in locomotives constructed for their colonies. 
It has a strong foothold in Africa, and is gaining ground 
in Australia. 

In Germany, the plate frame is no longer considered 
for new construction. After an inspection of some 
American locomotives, which were built for the Bavar- 
ian State Railways about 1900, the late Anton Hammel 
was deeply impressed with the possibilities of the bar 
frame, and he soon made this type of construction a 
specialty of the Maffei Works. Most of the Bavarian 


'State Railway locomotives built since 1903, and the 


majority of Prussian locomotives built since 1917, have 
had bar frames, and they are also specified for the 
16 standard types of locomotives recently designed for 
the German State Railways—the greatest railway system 
under one management in the world. In the case of 
plate versus bar frames for heavy modern locomotives, 
there is little room for argument. The opinion of those 
who have conscientiously tried both, is overwhelmingly 
in favor of the bar type. 


STEAM TanLES.—The properties of saturated and superheated 
steam, from 0.0886 to 3,300 lb., absolute pressure, are given 
in the booklet of steam tables published by the Superheater 
Company, 17 East 42nd street, New York. A heat-entropy 
diagram is also included among these tables which have been 
reprinted from the new seventh edition of the handbook 
entitled "Superheat Engineering Data". 


RAILWAY PURCHASES in the United States in 1927 totaled 
$2,168,000,000, an amount equivalent to $78.60 for each family 
in this country, according to a statement by L. A. Downs, 
president of the Illinois Central. The expenditure for current 
purchases—material and supplies—was $1,396,000,000 while 
$72,000,000 was spent for new equipment and additions and 
betterments to fixed property. 

The railroads spent $439,000,000 in 1927 for coal alone, the 
statement continues. Every fourth dollar earned by the coal 
miners last year came from the railroads. The railroads spent 
$433,000,000 for iron and steel products. Employees of the 
iron and steel industry derived approximately one-fifth of their 
income from that source. Railway purchases of lumber, ties, 
poles and other forest products in 1927 amounted to $176,- 
000,000. One-fourth of all the wages paid in the lumber in- 
dustry came from the railroads. 

One hundred fifty-nine plants, employing more than 62,000 
wage earners, are engaged in building locomotives and cars 
for railway use, in addition to the many other plants engaged 
in the manufacture of railway supplies. These plants in 
turn are also extensive purchasers of other products, such as 
coal, iron and lumber, thereby distributing widely the money 
the railroads pay them. : 

Added to these major items are many other products used 
by the railroads, including nearly every conceivable type of 
material and supplies. When the railroads suffer a decline 
in earnings they must necessarily curtail their purchases, buy- 
ing only such items and such quantities as are  imperatively 
needed to keep their plants in operation. Their restricted buy- 
ing is immediately reflected in curtailed activity in other in- 
dustries. On the other hand prospering railroads are able to 
renew their facilities, replace old equipment and undertake 
needed improvements, all of which create demands for the 
products of other industries and has a beneficial effect upon 
business generally. 
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Rock Island passenger-car shop 
devices save labor 


ASSENGER-CAR work, which develops on the 
P Chicago, Rock Island & Pacific in the Chicago 
territory, is handled at the Forty-seventh street passen- 
ger-car shops. While these shops are no longer new, 
and many of the operations are practically identical with 
those carried on in other passenger car-shops through- 
out the country, a considerable number of labor-saving 
methods and devices have been developed, some of 
which may not be generally known. 

A great many car wheels have to be handled, and ar- 
rangements have been made so far as possible to re- 
duce the manual labor in moving these wheels. A lift 
for loading and unloading car wheels from box or flat 
cars is shown in one of the illustrations, conditions mak- 
ing it impractical to have a car floor platform or de- 
pressed tracks. The lift consists of a platform about 
four feet square, arranged for vertical movement in a 
suitable frame by means of an 8-in. by 50-in. cylinder 
set in the ground underneath. In the lowered position, 
the surface of the lift is flush with the platform and a 
number of wheels can be readily rolled into position on 
it. Operation of an air control valve admits air to the 
cylinder and causes the lift to move upward to the 
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level of the car floor, the wheels then being easily rolled 
to the required position inside the car. 
In the truck shop also, every effort is made to save 


Truck ready to leave the shop 


labor, numerous jib cranes and hoists being available 
where needed. Complete trucks can be lifted, or any 
truck parts. There are two tracks in the truck shop, 
both of which have pits extending the entire length to 


Car-wheel lift at Forty-seventh street (Chicago) shops of the Chicago, Rock Island & Pacific 
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facilitate underneath work. Two six-wheel trucks can 
be accommodated on each truck. Dollies, equipped 
with air cylinders and arranged to move on narrow 
tracks in each pit, greatly assist in the removal or re- 
application of springs or, in emergency, can be used for 
changing truck wheels. 

At the present time, several cars are being practically 


Method of patching corroded roof corners 


rebuilt at the Forty-seventh street shops. These are 
wooden cars with steel underframes, which are being 
completely remodeled on the interior, with new floors, 
roofs and interior trim, and steel plates applied on the 
exteriors. The object is to convert old cars into essen- 
tially modern all-steel equipment. A large amount of 
heavy sheet metal work is required, and the shop is 
equipped with machinery, and numerous devices for 
carrying on this work. 

The method of handling step repairs and, when neces- 
sary, building new passenger-car steps, shown in one 


of the illustrations, is a typical labor-saver. Step 
treads, risers and skirts are secured in the proper 
amount, depending upon the number of steps to be 
made. The skirts are sheared to the proper shape, with 
holes punched, as needed. The nosing, which consists 
of split 3&-in. pipe, is then bent to conform to the shape 
of the skirt and riveted in place. Assembling takes 
place on a set of false wood steps slightly narrower than 
the standard car steps and mounted on a table so as to 
bring the assembly work at the proper height for con- 
venience. The treads, risers and skirts of each set of 
passenger-car steps can then be readily bolted and 


False steps used in assembling passenger-car steps 


riveted together, otherwise a more or less awkward 
operation. 

An important part of all car repairs is the mainte- 
nance of roofs which are subject not only to the cor- 
rosive action of the atmosphere, but the abrasive action 
of rapidly moving cinders and dirt. Hood end and 


Application of new turtle-back roof end sheets 
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corner sheets often requite renewal, and the work of 
forming these sheets is made relatively easy by means 
of the portable frame, shown in one of the illustrations. 
This frame is built up of angle and scrap iron, with the 
upper part formed to the standard contour of the hood 
end and supported on three legs at the proper height 
for convenient working. Flanges are provided, by 
means of which the new sheets, after shearing, can be 
clamped to this form while being worked into the re- 
quired shape. In this way, the work can all be done 
accurately at the tin shop, without the necessity of mak- 
ing numerous trips to and from the coach shop. It will 
be noted that the design of this portable frame is such 
that any riveting required on the sheets can be readily 
performed, there being ample room for one man under- 
neath to back up the rivets. 

Another illustration shows the application of a com- 
plete new turtle back roof end. This end sheet is put 
on in two pieces and, in this particular case, the work of 
forming the sheets to the required contour practically 
all had to be done at the car itself. The sheets are 
riveted to the face carline and machine-screwed to the 
main carline. All joints are made with tar paper and 
Lucas cement. Parker & Kalen case-hardened sheet- 
metal screws, which cut their own thread, are used 
where the roof and end sheets connect. This joint is 


no longer made by electric welding as was the former 
Extensive experience on the Rock Island has 


practice. 


Portable frame used in forming hood end sheets and corners 


indicated that the tar paper and cement joints are both 
water tight and durable. 


Enamel tor finishing coach bodies 


London, Midland & Scottish applies “Vitreous” enamel: 
to coach body of all-steel construction 


land) recently placed in service an all-steel pas- 

senger train car, the body of which is finished with 
a vitreous enamel. This car was built for experimental 
purposes by the Birmingham Railway Carriage & 
Wagon Company, Ltd., Birmingham, Eng., and the 
enameling process was carried out by Mead, McLean & 
Co., Ltd., London. This experimental car was one of an 
order of 50 which were being built by the Birmingham 
Railway Carriage & Wagon Company, Ltd. Many dif- 


? | \HE London, Midland & Scottish Railway (Eng- 


although various experiments were made with bolts, 
solid rivets, split rivets and, finally, drilled rivets. The 
latter were applied with a lead washer under the head 
which proved to be quite successful. 

The car body was assembled for drilled fittings. On 
the completion of this work, the plates were taken down 
and sent to London for enameling. As it was difficult to 
ascertain how enameling would affect the drilled panels 
in relation to their position on the frame posts, etc., 
which were not enameled, it was necessary to exercise 


London Midland & Scottish Railway steel coach finished in vitreous enamel 


ficulties were encountered in the early stages of the ex- 
perimental work. It was decided at first to erect the 
body and attach the roof temporarily to the body struc- 
ture. All the plates were drilled and prepared previous 
to application, due allowance being made for the thick- 
ness of the enamel coatings. However, it was difficult 
to apply the enamel plates without chipping the enamel, 
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considerable care and foresight to avoid possible diffi- 
culties in the final assembling. 

Certain mouldings, exterior frame bolts, etc., which 
were originally made from mild steel, became so twisted 
and distorted after enameling that they had to be 
scrapped. New parts were made from Armco iron 
which withstood the enameling process satisfactorily. A 
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further difficulty arose due to the enameling not being 
entirely cleaned out of the rivet holes. Naturally, these 
holes would not take the rivets and had to be reamed 
out. Special hollow rivets with snap heads, which had 
not been enameled prior to riveting to match the panel- 
ing, were applied on the outside body work. 

The enameling of the exterior of the car has been car- 
ried out in railway company’s standard colors, including 
lettering and numbering. The decorative fine lining has 
been omitted as it was considered impracticable. No 
paint has been used above the underframe, except 
around the door margins and corridors. All the exterior 
paneling, mouldings, etc., used on the sides, ends and 
roofs, are enameled by the vitreous process. Fourteen- 
gage plates are used for the sides and ends and 16-gage 
for the roof. 

The center sill is constructed of rolled-steel channels, 
the cross bearers and side sill angles all being riveted to- 
gether. The end sills are reinforced behind the buffers 


End view of the coach 


to withstand severe buffer shocks. The car is mounted 
on four-wheel trucks of I. M. & S. standard construc- 
tion. The body framing is constructed of pressed ver- 
tical members and rolled-steel longitudinal members. The 
running board, along which the ticket collector moves 
on the outside of the car, is further strengthened by 
stays riveted to the side sill. 

The roof is stiffened by four steel diaphragm plates, 
suitably spaced so as to form a rigid structure. Brass 
angle sections, having a copper oxidized finish, are 
fitted around the door check to protect the heads of the 
non-enameled screws. 

The interior of the car is of L. M. & S. standard fin- 
ish, with the exception of the floor which is constructed 
of dovetail galvanized steel sheets, covered with a hard 
quality of Induroleum. The cars have electric lights, 
steam heat and automatic vacuum brakes. 

In order to test the efficiency of the riveting as a 
whole, but particularly in the roof, water was played at 
close quarters from a fire hose over the sides and roof of 
the car. Few leaks were found and these were finally 
made water tight. It is expected that the vitreous enamel 
colors will be permanent and that there will be no need 
for repainting or revarnishing with ordinary coatings. 
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New Haven machine for rolling 
car journals 


FTER the finishing cut has been completed on a car 

journal, a burnishing tool is used to remove, as 
nearly as possible, the tool marks left by the finishing 
tool. The purpose of this operation is to secure on the 
journal surfaces a smooth, hard finish so as to prevent 
a hot box being caused by an imperfection on the journal 
rubbing against the soft metal of the journal bearing. 
This practice has been used with a great deal of suc- 
cess for years. However, W. Hurst, shop and tool 
specialist for the New York, New Haven & Hartford, 
at the Readville shops, felt that a further improvement 
could be made to the car journal not only bv obtaining 
a smooth finish, but also by increasing the Rockwell 
hardness of the journal surface. 

The machine, which was built by the Putnam Machine 
Works, consists of two tailstocks and two carriages 
mounted on a substantial bed, each carriage having a 
front and rear burnishing tool. Both journals of an axle 
are burnished at the same time. The two burnishing 
rolls, one at the front and one at the rear, are brought 
into contact with the journal by a large diameter screw 
operating in bronze nuts. The screw is not confined in 
the carriages endwise, but it is free to float. The burnish- 


Two views of the car journal burnishing machine located at 
the Readville (Mass.) Shop of the New York, New Haven 
& Hartford 


ing rolls are set at a slight angle to each other and au- 
tomatically feed themselves along the bed, stopping when 
they strike the shoulder on the axle. 

'This machine is used for rolling both passenger and 
freight car journals. Since the machine was put in oper- 
ation, extensive Rockwell tests for hardness have been 
made on many of the journals rolled in this machine. It 
has been found that the hardness of the outter surface 
of a journal that has been in service from one to two 
years, averages about 38 shore. After one turning of 
the journal, this hardness is reduced to between 24 and 
26 shore. After the first pass of the rolls over the jour- 
nal, the hardness is again brought back to 32 shore. The 
second pass of the rolls produces a hardness ranging 
from 36 to 38 shore. In addition to the hardness, the 
finished surface is as smooth as glass. 
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Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Defect card to cover both labor and material 


On March 11, 1926, the Charleston & Western Caro- 
lina applied one A. R. A. brake lever to the “A” end 
of а С. С. & О. coal car. On April 3, 1926, the Clinch- 
field secured a joint evidence card showing that the car 
was found with two brake levers at the “A” end with 
hole spacing, 22 in. by 8 in., and that the holes should 
have been spaced 1834 in. by 7% in. The Clinchfield 
requested a defect card for one of the wrong levers, 
which the C. & W. C. furnished, but for labor only. 
The C. & W. C. stated that it used a standard A. R. A. 
brake lever and as there are no standard A. R. A 
spacing for brake lever holes, and not knowing the 
Clinchfield standard, it had punched the holes to con- 
form to the A. R. A. standard foundation brakes in 
order to secure the proper piston travel for this class 
and weight of car. Realizing that joint evidence is 
final, the C. & W. C. issued a defect card for one brake. 
lever only. The Clinchfield, after receiving the C. & 
W. C. defect card for labor only, rendered a bill for 
labor and material, according to Rules 87 and 122. 

The decision of the Arbitration Committee was that 
"Rule 122 requires that the repairing line provide such 
forgings from its own stock. Therefore, Rule 88 does 
not apply. The defect card should be corrected to 
cover both labor and material, to comply with Rule 87. 
Decisions 1396 and 1404 are parallel."—Case No. 1557 
—Charleston & Western Carolina vs. Clinchfield. 


Responsibility for cost of transferring car lading 


During November and December, 1921, several load- 
ed freight cars were received by the Pennsylvania from 
the Norfolk & Portsmouth Belt Line, which, acting 
as a switching road, was making the delivery from the 
Norfolk Southern. Inspection at the point of inter- 
change developed cracked body center plates, with the 
result that the Pennsylvania requested the chief joint 
car inspector to issue a car transfer check for the trans- 
fer of lading. The chief inspector refused to issue 
a transfer authority on the grounds that the center 
plates were not cast integral with the body bolster, 
therefore, A.R.A. Interchange Rule No. 2 Section (f), 
governed this case. On May 23, 1922, the N. & P. B. 
L. Interchange Association instructed the chief joint 
car inspector to issue transfer authority for transfer 
of the lading from the cars in question and subsequent 
cases, "The chief inspector complied with the insiruc- 
tions, under protest, and when the Pennsylvania ren- 
dered a bill on the transfer checks, the Norfolk South- 
ern refused to pay, on the grounds set forth by the 
chief inspector when the original request was made. 
The bad center plate casting in question had a 12-in. 
by 13-іп. re-inforcement, which projected 9 in. up- 
ward between the center sills into the body bolster and 
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had 8)4-in. by 8%4-1n. wings, or extensions, on the sides 
which rivet to the bolster. These three projections 
were Cast integral with the center plate proper. The 
Norfolk Southern stated that this center plate could 
not be considered in the category of “a center plate 
cast integral with the bolster” and, therefore, not sub- 
ject to transfer authority under Rule 2, Section (#), 
Item 4. The Pennsylvania, оп the other hand, соп- 
tended that the center plate was cast integral with a 
sufficient portion of the body bolster to make it a trans- 
ferable defect. 

The Arbitration Committee stated in its decision that 
“Rule 2, Section (f), Item 4, was not intended tu ap- 
ply to body center plates of the construction indicated. 
The bolster, standard to this car, is incomplete without 
the center filler which is cast integral with the center 
plate. The position of the Pennsylvania is sustained."— 
Case No. 1558—Pennsylvania vs. Norfolk Southern. 


Credit for undamaged parts of draft gear removed 


The Missouri Pacific repaired, on July 31, 1926, 
North American Car Corporation car No. 1411, ap- 
plying springs and follower plates in place of a de- 
fective Cardwell draft gear. Credit for the defective 
gear removed was based on allowances in conformity 
with the types of gears specified in Rule 101 and, in 
addition thereto, a weight credit at .5 cents per pound 
for springs and the friction rod. The question in- 
volved in this case is what allowance should be made 
for the damaged parts, particularly those consisting of 
draft rods and springs, removed from Cardwell draft 
gears. The Missouri Pacific stated that prior to the 
application of Rule 101, establishing credits for various 
types of draft gears, weight credits were allowed for 
a.complete gear removed, including springs and rods, 
but as a result of specified credits now established un- 
der this rule, regardless of the condition of the springs 
and rods, the allcwance for the credits on the gears 
should cover whatever losses may be incurred for any 
differential between new, second-hand or scrap values 
of the springs and rods. The owner stated that the 
Missouri Pacific repair card showed that the springs 
and rods removed from the car were in good condition, 
yet the repairing line allowed only scrap credit for 
these items. 

The Arbitration Committee stated that “Under the 
rules in effect at the date of repairs, the undamaged 
parts should be credited at a value new, as indicated in 
Decisions 1456 and 1474. For repairs made on or after 
January 1, 1927, the note following Item 297-B, Rule 
101, will apply."—Case No. 1559—Missouri Pacific vs. 
North American Car Corporation. 


Insufficient information furnished as to 
how car was damaged 


On March 30, 1923, Mather stock car No. 664 was 
repaired by the Wheeling & Lake Erie, at which time, 
among other repairs, two metal center sills were re- 
moved and replaced and two metal side sills were 
straightened on the car, all account of being bent. The 
owner declined to accept the charge for repairs or to 
accept the statement furnished by the W. & L. E. as 
complying with the footnote of Rule 43, damage to the 
underframe of this car exceeding the number of under- 
frame members therein provided for. The handling 
line could not, or would not tell under what circum- 
stances the underframe was damaged, but denied that 
the car had been in an accident and stated that the 
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damage to the car was the result of a general worn out 
condition of the underframe. 

In its decision, the Arbitration Committee stated that 
“The handling line has not furnished sufficient infor- 
mation to substantiate its contention that the combina- 
tion of damage to this car occurred in fair usage. The 
handling line is responsible. Decisions 1219, 1283, 
1302, 1344, 1382 and 1529 are parallel."—Case No. 
1560—Mather Stock Car Company vs. Wheeling & Lake 
Erie. 


Unfair usage claimed on account of car 
being telescoped 


On February 1, 1927, a Pittsburgh & West Virginia 
train consisting of 59 loaded cars parted, moving at a 
speed of about eight miles an hour, which set the air 
brakes in emergency with the result that the N. Y., N. 
H. & H. car No. 80726, the thirty-sixth car in the train 
behind the engine, had the center sills buckled ahead of 
the body bolster when the impact took place. The 
coupler and end sills dropped down on the rails. The 
thirty-seventh car in the train, loaded with steel, passed 
over the coupler and did considerable damage to the 
end of the New Haven car. The New Haven stated 
that the fact that another car ran over its car, brought 
the case within the scope of Rule 32, Section (O), (tele- 
scoping superstructure above the sills due to mounting 
of adjacent car). The handling line stated that as 
there were no wheels in the train off the track and the 
accident was entirely due to the air going into emerg- 
ency, the case came under Interpretation No. 5 of Rule 
32 


The Arbitration Committee stated that “Photographs 
of the damaged car show that the superstructure was 
not telescoped within the intent of Section (O), Rule 
32. Interpretation No. 5 of the same rule applies. The 
owner is responsible."—Case No. 1561—Pittsburgh & 
West Virginia vs. New York, New Haven & Hartford. 


Buffer for removing rust from 


brake cylinders 


By A. F. Coulter 
Master car builder, Union Railroad, East Pittsburgh, Pa. 
N efficient device for removing rust which accumu- 
lates on the inner walls of brake cylinders is 
illustrations. 


shown in the This rust is due to two 
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causes: Climatic conditions and defective air-brake 
equipment which allows moisture to enter the cylinder. 
If it is not removed, it will cause rapid wear to take 
place on the packing cup. 

It will be noted from the drawing that the buffer 
is made slightly over-size in diameter. Allowance, 
however, has been made by means of notches cut in 
the two No.-10-gage plates, which hold the two blocks 
together, to compress the buffer against the spring so 
that it can be placed inside the brake cylinder. The 
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Rear view of the buffer 


outer face of the buffer, which is covered with an 
emery cloth of fine grain, is 2% in. wide. It is pro- 
vided with a handle so that the air-brake repair man 
can move the buffer back and forth in the cylinder. 
The compression spring is only 1 іп. outside diameter 
by 1 in. inside diameter and 6 5/16 in. long when freed. 
It is an easy matter for the operator to hold the two 
blocks together when inserting the buffer in the cylinder, 
but, at the same time, the spring affords sufficient pres- 
sure against the two blocks to hold the buffer faces 
against the cylinder wall. Only a few strokes backward 
and forward, the full length of the cylinder, are re- 
quired to remove any rust that may have accumulated. 


ж ж ж 


Oxygen and acetylene is distributed from this building for 
use in the D. L. & W. shops at Kingsland, N. J. 


505 


А ме» 


jt ttl | 


Rebuilt Monon passenger car with underframe strengthened and stcel sheathing applicd 


Improving wooden passenger 
equipment 
Ап outline of methods of strengthening underframes 


and applying steel outside sheeting 
By D. D. Robertson 


Master mechanic, Chicago, Indianapolis & Louisville, Lafayette, Ind. 


HE advent of all steel equipment in passenger 

service, with the rapid increase in the number of 

all steel mail cars and other headend equipment, 
and with heavy Pullman equipment, some of which was 
all steel, on the rear of trains, caused the Chicago, 
Indianapolis & Louisville to be much concerned in re- 
gard to its all wooden coaches. 

These cars had only light channel center sills and 
very light H-beams for platform support. With the 
exception of this light construction the coaches were 
in good condition and not very old. They had a seat- 
ing capacity for 88 people, a length of 70 ft. inside 
of end sills, and a weight of 128,000 lb. The company 
owned 35 of these cars. 

This question was given careful consideration from 
all angles and it was decided to strengthen the un- 
derframe and body of the cars in order to retain the 
all-wooden cars in service. 

In 1918 we started to apply steel undertrames to 
some of these cars by using the Commonwealth cast- 
steel body bolster and platform end castings, and two 
10-in. H-beams, 44 lb. per ft, for center sills, with 
an angle iron, 34 in. by 6 in. on each side securely 
riveted to the steel end casting. Four cast-steel cross 
bearers were used to tie the frame. Two of these bear- 
ers were used for truss-rod supports. 

This construction afforded a thoroughly satisfac- 


* Paper and discussion presented at Tulsa, Oklahoma, meeting of 
Sonthweat Master Car Builders’ and Supervisors’ Association, March 16 
, 1928. 


506 


Railway Mechanical Engineer 


tory buffing column throughout the length of the car 
and by the use of four truss rods provided a founda- 
tion for the body of the car. With this construction ot 
underframe we applied all steel trucks, equipped 
m clasp brake, using the Pullman built-up pedes- 
tal. 

The body of the car was fitted tightly between two 
end castings and bolted to the center sills and angle 


The end construction 


irons. The plumb rods were run through the angle 
iron. This secured the body to the underframe in a 
very satisfactory manner. 

About a year ago it was decided to change the con- 
struction of the underframe from the H-beam type 
to the fishbelly construction to eliminate the truss rods, 
giving more room under the car for other equipment. 
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‘his is the only change that we have found necessary 
to make in the underframe. 

We also steel sheathed the outside of the car in order 
to stiffen the body and eliminate squeaking. The 
body of the car was given a rigid inspection. If a car 
had any defective posts or braces, they were removed. 
Ii the body of the car was found in good condition 
we would apply steel over the old siding, but if the 
siding had to be removed to make repairs to posts ст 
braces, we then applied siding one inch thick, 574 in. 
wide, 18 or 20 ft. long, running it lengthwise of the 
car and lapping the ends of the boards. This was 
secured with screws. This construction stiffens the 
body of car and makes a better surface on which. to 
apply sheet steel. We also removed the old style deck 
sash, closing all openings in the same manner, and the 
only openings were for ventilators. This stiffened the 
upper deck. 

We use No. 12 sheet steel for sheathing the outside 
of the car, running the steel lengthwise of the car, and 
getting the sheets as long as possible. We try to use 
only three sheets to the side of a 70-ft. car. We use 
a wide batton at the connection of sheets. Then the 
sheets are secured with No. 18, 2%-in. round-head blue 
screws. Screwed into posts and bracing, this virtually 
acts as a very deep, but light girder. Из application 
in this manner prevents it from buckling owing to the 
fact that it is so securely fastened to the body of the 
car. 
On the inside of the car we use the same weight of 
steel for lining the sides. For head lining we use No. 
16, on both the upper and lower decks. This has 
the same advantage as the outside sheathing only to a 


Mr. Robertson: The first car that we steel-sheathed 
was turned out of the shop in August, 1918. The 
sheathing was placed on the old siding of that car. 
We sand-blasted the steel before it was applied to the 
car. The steel was painted with Dutch Red Boy. I 
just inspected that car before I left the shop the other 
day when the car came in for repairs. The steel is 
in perfect condition. There isn't a loose screw visible 
on the car any place. During that time the car has 
been in on an average of possibly every sixteen ог 
eighteen months to be cleaned up. 

About a year ago we sand-blasted that particular car 
because we wanted to test out Duco lacquer. We ap- 
plied Duco at that time and while it was in the shop 
the other day after fourteen months' service, we washed 
the car and used the Duco No. 7 polish and went over 
the paint and cleaned it up and it is all ready to go out, 
as far as the paint is concerned. 

We have never had a bit of trouble under the con- 
struction as I have outlined it. Prior to 1918 the com- 
pany had some cars steel-sheathed. I wasn't there at 
the time, but I think they were two baggage cars. They 
had trouble. The material that was applied to the out- 
side was too light and they used a very narrow batton 
with a narrow row of screws up through the center 
of the batton. You can understand that the batton 
turned over, the weather got underneath it after it 
turned over, and of course, it started to rust. We saw 
where the mistake was made and started in on this 
other construction. 

We were faced with the situation of having to do 
this on account of the great number of steel cars we 
were handling daily and the fact that we had high com- 


m 


The underframe 


lesser degree. The steel interior and exterior has the 
advantage of reducing the maintenance expense to a 
considerable extent. 

Whenever the car in question was not equipped with 
modern electrical equipment, this was applied, giving 
ihe cars a fine finish and appearance similar to an all- 
steel car. 

After running these cars eight years we found that 
they stood up to the service required, and are in daily 
service with all-steel equipment and by foliowing out 
the above practice the company was able to keep their 
all-wooden coaches in service at a small expense in com- 
parison with the price of new all-steel cars. 

Discussion 

J. К. Hayden (М. К. T.): I would like to ask Mr. 
Robertson one or two questions. In putting the steel 
outside of the wooden sheathing, does that permit you 
to keep your cars out of the shop longer? What was 
the average life of the sheathing under the steel and 
heve you had any trouble with the screws working 
out 
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and truck assembly 


petition between Chicago and Indianapolis. We had to 
have as good equipment as our neighbors were run- 
ning. 

Mr. Hayden: Practically all of the other type 
wooden passenger equipment we have operating on our 
main line trains have been reinforced in very much 
the same manner as Mr. Robertson described the Monon 
as doing. Our experience has been practically the 
same as his. We have had no trouble with it whatso- 
ever. 

E. H. Weigman (K. C. S.): I might say that Mr. 
Robertson was selected to prepare this paper on ac- 
count of the very fine job we thought he was doing 
on the Monon in improving the older equipment on 
that road. Last fall I had the privilege of visiting Pur- 
due University in connection with the A. R. A. draft 
gear and air brake tests and while there, several of us 
railway men visited the Monon shops and were shown 
through their coach shop and we had an opportunity to 
see what kind of work they were doing. 

At that time they had several completed coaches 


507 


that I thought were first class jobs and it was for 
that reason that the Executive Committee, at my sug- 
gestion, called upon Mr. Robertson to favor us with 
a paper on the subject, feeling that he would give us 
a very good paper, and I am sure we all agree that 
he has fulfilled that expectation one hundred рег 
cent, 

This subject interests me particularly at this time 
on account of the fact that we are about to steel- 
sheath about twenty cars this year. The cars that we 
are going to treat in this manner are 70-#. wood 
coaches and chair cars, built some 15 or 20 years ago, 
with steel underframes and all wood super-structure. 
We are not going to make any changes in the under- 
frame construction and are merely going to apply the 
steel sheathing on the outside over the existing wood 
sheathing. We are going to cut out the Gothic sash 
and apply a wide letter board; also, we are going to 
cut out the ventilators and apply a modern Garland 
or some other suitable ventilator. 

I note Mr. Robertson states in his paper that the 
application of steel sheathing on the outside has had 
a tendency to strengthen the body of the car and elim- 
inate body squeaks. Thus far in my study of the 
work and what we are going to expect of the job that 
we are going to do, I have not felt that we are going 
to eliminate body squeaks in our all-wood superstruc- 
ture coaches. However, if that has been the experience 
of the Monon we should experience the same advantage 
and if it does do that it is going to help our coaches 
considerably. We all know that it is impossible to keep 
out body squeaks in all-wood superstructure coaches, 
no matter how tight we keep them. 

These cars have been running on our lines about 
12 or 15 years, some of them more than that, and in 
the last three or four years we have made extensive 
repairs, renewing posts and braces and blocking, and 
we feel that we have a reasonably tight car where we 
have done this. However, we have not been success- 
ful in removing the body squeaks and I have been won- 
dering, when we undertake our program this year, 
whether it would be necessary for us to go into our 
frame again by removing the sheeting and blocking and 
getting into the post and brace conditions and making 
some further renewals. 

That, of course, entails considerable expense that 
must be borne by our maintenance account. The actual 
steel sheeting work is an A. F. E. item and does not 
come cut of maintenance allowance. I would like to 
have Mr. Robertson give us an idea as to just how 
far we should go in tightening up the body of our cars 
in order to apply the steel sheathing satisfactorily and 
insure the screws staying in. 

Mr. Robertson: In all cases where the car shows 
any sign of being racked at all, so it would show 
movement, we would remove enough of the old sid- 
ing to be able to get at our plumb rods. We took 
out all the old. plumb rods and increased their size. 
You must depend on anchoring your car. Of course, 
your car must be thoroughly blocked, and while I 


"stated that we applied sheeting on the old siding, we 


have several cars that have been running a few vears 
in that manner but the better class of our equipment 
has had the siding taken off. By putting the boards 
lengthwise and securely fastening them to the posts 
with screws, the car is tied up in such a manner that 
there is very little squeak in the car. 

On our line from Chicago to Indianapolis it is level. 
There is some curvature and we run the trains at a 
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fairly high rate of speed. I have ridden these cars 
going in on the night train when the train was making 
a mile a minute and I couldn't hear a bit of disturb- 
ance in the car. In fact, I felt the day coaches in that 
train were giving a better performance than the Pull- 
man cars behind them which were partly wooden con- 
struction. 

On the southern end of the line, going to Louisville, 
there are some pretty good grades and the cars get 
racked a good deal. 

In my opinion you must not try to steel-sheath your 
car unless vou stiffen up your plumb rods and be sure 
that the body of the car is thoroughly anchored, be- 
cause that is what stays vour car. When we want 
extra protection, which we think is very good, when 
we resheath a car with the application of steel, after 
the sheathing is thoroughly secured, we put two coats 
of Lucas roof cement on the wood. We let that thor- 
cughly dry. That, in our opinion, preserves the wood. 
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Interior view showing the attractive appearance and excellent 
lighting facilities 

We do away with the nosing under the windows 
of the car. I never knew what that was for. 
thought it was just extra wood, but by welding the 
angle iron that goes on there, we have no joints, that 
angle goes the full length of the car and fits in around 
the window sill and makes it absolutely tight. To avoid 
the possibility of that welding breaking we lay a prece 
of copper under that before it is applied and we have 
had much success in following that practice. 

I want to say that our people, especially in the pas- 
senger department keep after us very closely and we 
have to have cars in very good condition at all times. 
There are the Big Four and the Pennsylvania running 
between Indianapolis and Chicago and, as I said, compe- 
tition is very keen and the way the cars look and ride 
is taken into consideration. We don't want to lose à 
dollar, of course, so we try to have the equipment 10 
first class shape. 
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THE WESTERN UNION TELEGRAPH CO. 
LHATTANOOGA CAR 


which operates over the entire United States, the 


SHOPS 


A modern shop equipped to 
maintain 550 special cars used 
as camp quarters for line con- 


struction forces 


tool cars are 52 ft. 6 in. over the faces of the couplers 


IE ORDER properly to maintain the equipment steel underframes at the general shopping period. The 


Western Union Telegraph Company has erected a 
modern, well-equipped car repair shop at Chattanooga, 
Tenn. The primary purpose of this shop is to make 
general repairs to about 550 cars of special types 
which are used as living quarters and work shops 
by the telegraph line construction and reconstruc- 
tion crews. The construction and maintenance work 
of the Western Union is organized into nine 
divisions with headquarters in the following cities: 
San Francisco, Cal.; Denver, Colo.; Omaha, Neb.; 
Dallas, Tex.; Atlanta, Ga.; Chicago; Cleveland, Ohio; 
New York, and Boston, Mass. The camp car units are 
made up of four cars, known as an "outfit," consisting 
of a sleeping car, dining car, tool car and water car. A 
four-car outfit accommodates a gang of 16 workmen, 
one foreman, one cook and one cook's helper. Occa- 
sionally it is necessary to make up gangs of 20 or 24 
men, in which case another sleeping car is added to 
the outfit. 


Description of equipment 


The majority of the sleeping and dining cars are old 
wood Pullman cars or cars of a similar type; the tool 
cars are 50-ft. box or baggage type, and the water tank 
cars are standard tank cars of 7,000 to 10,000 gal. 
capacity. 

The sleeping cars are 77 ft. 10 in. over the faces of 
the couplers and have vestibules and diaphragms at 
both ends. The dining cars are 72 ft. 2 in. over the 
faces of the couplers and are of similar design. Origi- 
nally these coach cars were entirely of wood con- 
struction, including the underframe, but quite recently 
the company has started to equip these long cars with 
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and are of wood construction with steel underframes. 
All four cars making up the outfit are permanently 
coupled together when in service, and the end of the 
tool car, which is coupled to the kitchen end of the din- 
ing car, is built with the floor level raised to that of 
the dining car and is equipped with a diaphragm. The 
order of coupling the four-car unit is as follows: The 
sleeping car, the dining and kitchen car, the tool car, 
and the tank car. 

One of the illustrations shows the floor plans of three 
of the cars. The sleeping car is divided into three sec- 
tions—recreation room, sleeping room and the private 
quarters for the foreman. The dining cars are divided 
into four sections—the wash room, private cook's quar- 
ters, dining room and kitchen. The cooking for a gang 
is usually handled by a man and wife, and the cook's 
quarters are fitted out as private liVing quarters, sep- 
arate from the rest of the car. А commissary room is 
located at the end of the tool car that is coupled to the 
kitchen end of the dining car. The rest of the tool 
car is used for the storage of equipment used in the 
work and as a work shop. Adjacent to the commis- 
sary room bulkhead is located the portable lighting 
plant which furnishes the current for lighting the en- 
tire outfit, for running the kitchen exhaust fans and 
for operating a pump which maintains a pressure of 
from 30 to 40 Ib. on the drinking and washing water 
system. The lighting plant consists of a gasoline en- 
gine-driven generator set of the 32-volt type, having a 
storage battery set made up of 16 cells of 240 amp. hr. 
capacity. The generator sets are either of the single- 
cylinder or four-cylinder engine type. 

The coach cars are equipped with the old type Pull- 
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man six-wheel trucks and the other cars are equipped 
with four-wheel trucks. All of the cars have brake 
equipment suitable for operation in passenger service. 


The shop facilities 


The main shop building is a steel and hollow-tile 
structure, 157 ft. in width by 237 ft. in length, divided 
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over windows 
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and door paint shop and the machine and blacksmith 
shop. The center section is isolated from the car re- 
pair sections on either side by fire walls, and the paint 
shop is likewise isolated from the rest of the shop. The 
shop is of dead-end construction, the work being of 
such character that a through-track shop would be of 
no advantage. At the south end of the shop and ex- 
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into three bays, the two outside bays being the car 
repair sections, each having two working tracks, mak- 
ing four working tracks in all. Each track is of suffi- 
cient length to provide working space for an entire four- 
car outfit. In the middle section of the shop is located 
the woodworking shop, the cabinet shop, the general 
foreman's office, the wash and locker room, the sash 
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Floor plans of the sleeping car, dining car and tool car of the camp outfit—In addition there is a water tank car 


tending across the entire width is the storehouse, 35 ft. 
by 1:7 ft. Along the west side of the shop is located 
the boiler house, coal storage, a 25,000 board-foot capac- 
ity dry kiln and two concrete storage platforms, 25 
ft. wide. The shop building has a saw tooth type roof 
and is designed to provide a maximum of natural 
lighting. The building is equipped with an indirect 
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Layout of the Chattanooga car shops of the Western Union Telegraph Company 
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1—The machine and blacksmith shop—An electric driven compressor furnishes air for the entire plant 2—Complete 
testing equipment is provided for testing portable lighting sets and for charging batteries—One of the four-cylinder 
generator sets in the foreground 3—An excellent example of a home-made pneumatic punch, shear, and bend- 
ing machine designed for special work 4—A corner of the wood mill—The type of equipment in service 
necessitates modern woodworking facilities 5—-Опе of the 50-ft. steel underframe tool cars after the 
framing has been completed 6—The 50-ft. tool car ready for the sheathing, siding and roof 
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heating system which maintains the interior tempera- 
ture at a point between 60 and 70 deg. F. in the cold- 
est weather, and during the summer months the system 
is used for ventilating and cooling the shop. 

This feature contributes materially to the increased 
productivity of the workmen during the extreme heat 
of the summer months. 

In addition to the regular car repair work the Chat- 
tanooga shop handles quite a volume of special work, 


Looking down on one of the steel underframes for the sleep- 
ing car which is made up of steel castings and H-section 
center sills 


principally of cabinet variety, on equipment used in the 
various offices of the company. 

There is also located at the Chattanooga works an 
extensive pole storage and treating plant which, while 
not within the scope of this article, is of indirect in- 
terest because of the recent erection of an experimental 
timber treating plant designed primarily for the treat- 
ment of telegraph poles, although the process has been 
extended, experimentally, to the treatment of car tim- 
bers, particularly siding. Several years ago the West- 
ern Union began a research for the purpose of develop- 
ing new wood preservatives and as a result of the 


work, Dr. L. P. Curtin, chemist of the Western Union, 
developed what is known as the Zinc-Meta-Arsenite 
process of wood preservation. The experimental plant 
at Chattanooga was erected and is owned and operated 
exclusively by Western Union, while the Curtin-Howe 
Corporation, New York, has been organized for the com- 
mercial extension of the process. Laboratory and field 
tests of treated timbers set in the ground covering a 
period of several years have proven highly satisfactory, 
and the telegraph company is now making a large number 
of its line replacements with zinc-meta-arsenite treated 
poles. Due to the fact that the treatment of car timbers 
by this process is yet in the initial stages, it is not pos- 
sible, at this time, to give any detailed information 
concerning results. 

The limited adaptation of treated lumber to car work 
has been due to the limited capacity of the experi- 
mental plant. A commercial plant will shortly take 
care of all requirements. One of the illustrations shows 
a complete camp car outfit. Of the cars shown, Nos. 
1307 and 2308 have treated poplar siding and No. 
3530 has treated pine siding. 


Organization 


The entire organization which maintains the camp 
car equipment, both at Chattanooga Shop and in the 
field, comes under the supervision of the superintend- 
ent of the Chattanooga works. This includes the store- 
house forces and, while a separate unit, the forces in 
the pole storage and creosoting yard. The total force, 
including supervisors, is about 190 men, of which 135 
are assigned to the car repair shop. In addition to the 
work done in the shop at the general overhauling peri- 
ods, the cars are given periodical field inspection and 
repairs. The field repairs are performed by forces 
taken from the car shop during the summer months 
and usually consist of light repairs and revarnishing. 
In general, the necessity for shopping the outfits is de- 
termined by the field inspectors. The field repair forces 
make light repairs to about 160 cars a year. 

With a practically constant quantity of equipment to 
overhaul, plus the fact that the service demanded from 
it is of such a nature as not to produce much mileage, 
it may be seen that the problem of maintaining these 
cars differs somewhat from that of maintaining similar 


Left—The east side of the car repair shop Fireproof construction and maximum window area provide a comfortable, 
well-lighted building; Right—The west side of the shop showing the storage platform and the boiler plant, just be- 
yond which is the dry kiln 
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7—One of the diners on which all exterior finishing work has been completed—The final finish is varnish, sprayed оп 
8—Looking down the shop between tracks Nos. 3 and 4 showing adjustable scaffolding, aisleway and work benches 
9—Jacking up the steel underframe into place—The draft sill construction is clearly shown 10—One of the 
diners just after the new steel underframe has been bolted up in place and before the sheathing and siding 
have been finished 11—Six-wheel trucks removed, disassembled and ready for a complete overhauling 
12—Two water tanks of 450 gal. capacity each are slung beneath the cars, insulated with felt, and 
covered with a metal sheathing 
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equipment in regular railroad service. The total equip- 
ment comprises about 125 outfits—some five-car outfits 
and extra material cars bringing the car total up to 
about 550. As a general practice, each outfit comes into 
Chattanooga shop for a general overhauling on an aver- 
age of about each three years. On this basis, the shop is 
scheduled to turn out an average of 40 outfits, or an 
average of about 180 cars a year. The out-of-service 
time at the shop for repairs averages four to five weeks. 
Between general shoppings, the cars receive light repairs 
by the field forces. 

The work of the shop is organized on a day-work 
basis and the cars are placed on the shop tracks where 
they remain until completed, except for movements re- 
quired during the repair operations. 

When the cars are received at the shop yard and be- 
fore being taken into the shop, they are thoroughly 
fumigated and all bedding and linen removed to the 
renovating department. The dishes, kitchen utensils and 
tableware are removed and inspected, and worn or dam- 
aged pieces replaced by new. The field inspectors have 
sent in a report оп the condition of the cars, and the 
shop inspectors check these reports and make a record 
of the detail work that will be required while the cars 
are in the shop. 

When the cars are placed on the shop tracks, the 
bodies are jacked up, the trucks and draft gear re- 
moved, and the interior fittings completely removed to 
the extent necessary to facilitate the repair work on the 
superstructure. All of the cars coming into the shop 
at the present time arrive with wood underframes 
which, as previously mentioned, are replaced by steel. 
These underframes are of the type used for strengthen- 
ing old type postal cars and consist of a cast steel 
combined platform and double body bolster at each 
end, two cast steel cross-tie beams, and two cast steel 
needle beams. The center sills consist of a Bethlehem 
H-section beam weighing 55 lb. to the foot. The 


whole is fabricated, using the usual truss rods, the. 


joints being riveted. The underframes are fabricated 
outside the shop, rolled in on trucks, jacked up into 
place, and secured to the car body. 

In the meantime, the car body has been thoroughly 
gone over, bad siding, flooring, and timbers, removed 
and replaced, and the superstructure reinforced when 
necessary. The interior finish woodwork has been re- 
newed and the permanent fixtures replaced. Window 
sash and doors have been removed, repaired and painted 
separately; the sheathing and siding replaced, and the 
roof repaired or renewed. 

The trucks are rolled out from under the cars and 
completely overhauled. |The brasses and wheels are 
replaced where necessary. The small amount of wheel- 
age which these cars accumulate makes extensive 
replacements of wheels unnecessary. The shop is not 
equipped for wheel work, the small volume of this work 
required being handled by arrangement with one of 
the local railroad shops. The brake rigging and air 
equipment is repaired and replaced. The draft gear is 
overhauled and replaced. The air and water tanks are 
tested and replaced or removed. А complete testing 
outfit has been installed in the shop for testing the port- 
able lighting plants and for recharging the storage 
batteries. 

After the carpenter work has been completed on the 
car body and the underframe has been bolted into place, 
the car is lowered onto the trucks, the water and air 
tanks mounted, brake rigging assembled, pipe work 
completed, and the electrical wiring and fixtures re- 
placed. The hot water heating equipment is installed, 
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the toilet and washroom fixtures replaced, and, in the 
sleeping cars, the lockers and bunks installed. In the 
dining car, the wash room and shower bath fixtures are 
installed, the dining compartment furniture and light- 
ing fixtures replaced, and the kitchen equipment, such a: 
range, sink, utensil racks and water heater, installed. 
In the tool car, the lockers, work bench and work equip- 
ment are installed. The commissary room is fitted up 
with lockers and refrigerator, and the electric lighting 
plant is put in and tested. 


The coach cars are painted and varnished inside as 
the work progresses, and the exterior is finished im- 
mediately upon completion of the carpenter work. 
Where old siding remains, the paint is burnt off, where 
necessary, and the entire surface sanded down for the 
first coat of primer, which is applied with the brush. 
After sufficient time has been allowed for drying, a coat 
of surfacer is applied. The remaining coats, consisting 
of one coat of color—Western Union standard green 
body color—and two finish coats of varnish, are sprayed 
on. The doors and window sash are finished separately 
and, while spraying the car bodies, the window openings 
are closed by the insertion of two-piece sliding fillers, 
made of tin, which fit into the openings and prevent the 
varnish or paint from reaching the interior. The letter- 
ing on all the cars is applied by means of stencils, except 
in this case, that the color is applied with a spray instead 
of a brush. 

When the cars leave the shop they are completely 
equipped for three years' service and go out with a 
complete standard amount of linen, dishes, kitchen ware 
and table equipment. Before leaving the shop yard, 
they are given a final inspection to make sure that air, 
water and electrical systems function properly and that 
they meet all of the requirements of the service for 
which they are prepared. The new outfits, as a rule, are 
sent to remote districts so that others may be worked 
back toward the shop as they need overhauling. 


Machine tool equipment 


No. 4 B Williams pipe and bolt threading machine 
Oster pipe and bolt threading machine 

Tin burring machine 

Edging machines 

Tin crimper 

Tin folding machine 

Greaves-Klusman 16-in. by 6-ft. engine lathe 
Superior upright drill,»-2-hp. motor 

Pedric, type B, pipe bending machine 

Brake А 

Peck, Stow & Wilcox shear 

Peck, Stow & Wilcox strip roll forming machine 
Peck, Stow & Wilcox circular ring shear 

Forge 

Duplex adjustable bending machine 

Anvil 

Emery grinder 
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Tool room 


Fay & Egan automatic knife grinder 
Fay & Egan combination band saw filer 
Vulcan saw brazer 
Fay & Egan saw sharpener 
Fay & Egan saw stretcher 
Fay & Egan brazing clamp 
Patch machine 
Band saw filing vise 
Shearer band saw 
Foiey saw filer 
Plain knite balancer 
Emery grinder i 
and saw filing clamp 
Taylor rotary gluing machine, eight clamps for each section 


Woodworking shop 
Planer and matcher 
Rip saw 
Band saw 
Fay & Egan planer 
Fay & Egan moulding machine 
Fay & Egan mortiser 
Fay & Egan band rip saw 
Fay & Egan cut-off saw 
Tenoner 
Planer and jointer 
Belt sander 
Drum sander 
Triple drum sander 
Scroll saw 


m 
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Blacksmith foremen discuss problems 


Chicago convention focuses attention on the subjects 
of autogenous welding, heat treatment, 
spring making, reclamation, etc. 


Association held its thirty-third annual convention 

at the Hotel Sherman, August 21 to 23, inclusive. 
At the opening session, interesting and encouraging 
letters were read from L. A. Downs, president of the 
Illinois Central, and R. M. Brown, superintendent of 
motive power of the New York Central, both of whom 
emphasized the necessity for efficiency in the blacksmith 
shop, and the potential value of the Master Blacksmiths’ 
Association in promoting this end. C. W. Cross, super- 
visor of apprentices of the New York Central then pre- 
sented a paper outlining the objectives of apprentice 


Ts International Railroad Master Blacksmiths’ 


J. J. Haggerty (N.Y.C.) 
First Vice-President 


W. W. Shackford (A.C.L.) 
President 


training as developed on the New York Central with 
particular reference to blacksmith shop work. Mr. Cross 
illustrated how the door of opportunity is open to all 
worthy boys by citing the case of J. J. Bernet, who 
started as a blacksmith apprentice and rose through the 
ranks to the position of vice-president of the New York 
Central, then president of the Nickel Plate, and now 
president of the Erie. E. L. Woodward, western editor 
of the Railway Mechanical Engineer discussed the 
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subject, “The Blacksmith Foreman’s Broader View- 
point”. 

The following committee reports were presented: 
“Autogenous Welding and Cutting”, by P. T. Lavinder 
(N. & W.) Roanoke, Va., S. Lewis (C. N.) Winnipeg, 
Can., and W. J. Wiggin (B. & M.) Lowell, Mass; “Heat 
Treatment of Steel”, by W. C. Scofield (I. C.) Chicago, 
Ill, and H. W. Loughridge (P. & L. E.) McKee's 
Rocks, Pa.; "Drop and Machine Forging”, by George 
Grady (C. &. N. W.) Chicago, F. F. Hayes (I. C.) 
Memphis, Tenn., and J. Carruthers (D. M. & N.) 
Procter, Minn.; "Spring Making and Repairing", by 


= 
J. P. Reid (Mo. Pac.) 
Second Vice-President 


W. J. Mayer (Michigan Central) 
Secretary-Treasurer 


George Fraser (A. T. & S. F.) Topeka, Kans., E. N. 
Turner (A. C. І.) Rocky Mount, N: С., and C. A. 
Slenker (L. I.) New York; “Reclamation”, by Harry 
Wright (P. M.) Grand Rapids, Mich., J. B. Ray (M.P.) 
North Little Rock, Ark., and C. Feeney (D. L. &. W.) 
Scranton, Pa.; "Safety First", by J. H. Chancy (C. of 
С.) Augusta, Ga., P. T. Curley (I. C.) E. St. Louis, Il; 
and C. Feeney (D. L. & W.), Scranton, Pa. 

After the discussion of the committee reports on the 
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last day, the following officers were elected for the insu- 
ing year: President, J. Haggerty (N. Y. C.) West 
Albany, N. Y., first vice-president, J. P. Reid (M. P.) 
Kansas City, Mo., and second vice-president, R. F. Scott 
(Reading) Reading, Pa. Wm. J. Mayer (M. C.) 
Detroit, Mich., was re-elected secretary-treasurer. 


The blacksmith foreman’s broader 
viewpoint | 
By E. L. Woodward 


Western editor, Railway Mechanical Engineer, Chicago 


A substantially smaller number of men are employed 
in the average railway blacksmith shop now than 10 years 
ago. Owing to changes in conditions of various kinds, 
blacksmith forces have been practically wiped out at 
certain points and greatly reduced at many if not most 
others. The indications are that 25 per cent would be a 
conservative estimate of the average reduction during 
the period mentioned. 

The causes for this reduction are not hard to find. In 
the past decade, the rapid spread of autogenous cutting 
and welding operations has revolutionized repair shop 
practice, economies being effected in most cases by the 
curtailment of work formerly done in the blacksmith 
shop. The necessity for the large blacksmith shop forces 
formerly employed is also obviated by the increasing use 
of steel castings; by the installation of modern forging 
machinery, usually centralized at one or two system 
shops; and by locally developed labor-saving devices and 
improved shop methods. 

With a gradually diminishing force and volume of 
work, the average railroad master blacksmith is faced with 
two alternatives. He can drift with the tide, taking things 
easy and accepting his somewhat lessened responsibility 
and prestige as unavoidable, or he can, figuratively speak- 
ing, tighten his belt and determine by special study and 
effort to fit himself for solving new problems and meet- 
ing new responsibilities. The blacksmith shop is, and 
apparently always will be, a vital factor in locomotive and 
car repair operations, and never before was there greater 
opportunity for improvement and increased efficiency in 
this department. 


Foremen with broad viewpoint needed 


Constantly changing conditions require a master black- 
smith with a broad viewpoint, who is alert to analyze 
these conditions, anticipate trends in development and 
manage his department in the best interests of the rail- 
road as a whole. Such a man is an extremely valuable 
asset to any road, and, conversely, it is much to be 
doubted if any road, or the blacksmith’s craft itself, has 
any greater single handicap than blacksmith foremen, 
who live in the past, obstinately refuse to see merit in new 
practices and believe that an operation formerly done in 
a certain way should always be done in the same way. 

The International Railroad Master Blacksmiths' As- 
sociation includes amdng its membership some able 
craftsmen, organizers, and business men, who operate 
their shops on an efficient, business-like basis, reflecting 
much credit on themselves and the railways they serve. 
Why cannot.the example of these men be generally 
followed and thus make it impossible for any one to say 
that any blacksmith foreman is not sufficiently progres- 
sive and receptive to new ideas. This comment is now 
occasionally heard and some blacksmith foremen them- 
selves admit that a certain amount of justification for the 
criticism exists. They say this was demonstrated by 
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what happened when autogenous cutting and welding 
was first introduced a few years ago. Welding is 
primarily a blacksmith operation, but blacksmith foremen 
of the old school generally looked on the new method as 
little better than a soldering operation and failed to give 
it their real serious consideration. The machine, boiler 
and erecting department foreman, on the other hand 
recognized the possibility of using the new method to 
make their work easier. They experimented until they 
found out what could be done, and how to do it, and as a 
result, not only is this work taken out of the blacksmith 
shop but the welding operators in most cases report direct 
to other than blacksmith foremen. 

Numberless opportunities present themselves to the 
ambitious blacksmith foreman to broaden his knowledge 
in the various branches of blacksmith work and thus fit 
himself to meet any contingency. Take the field of 
machine forging for example. Better quality forgings 
and higher production are the great need. Machines 
have been developed, which, with the proper die equip- 
ment, will turn out the kind of work wanted. It is dis- 
tinctly up to the blacksmith foreman, not only to find out 
which of these machines is best suited to his local require- 
ments, but to convince his superiors that his judgment is 
right. He must determine the cost of production, and 
secure other information needed in settling that difficult 
question of which forgings should be made locally and 
which bought on the open market, such factors as die 
cost, labor cost, overhead expense, quantity desired, 
accessibility to a reliable source of supply and numerous 
other items, all receiving due consideration. It cannot 
be questioned that the railroads are now using consider- 
able locally manufactured forgings and material, which 
it would be better to buy, and probably the reverse is 
equally true. The loyal blacksmith shop foreman will 
discover the facts in these cases and in arriving at a 
decision, in each case subordinate every interest to that of 
the railroad he serves. 


Does your reclamation work pay? 


Considerable reclamation work is done in railway 
blacksmith shops, апа more or less the same principles 
obtain here. The question of relative costs is vital, 
but the question of how much effective service can be 
obtained from the material reclaimed is usually even more 
important. Apparently there is an over enthusiasm on 
this subject of reclamation to judge by the following 
quotation from a letter recently received at our office: 
“Some of these fellows at the Blacksmiths’ convention 
run wild on this subject. To listen to them talk one 
might think that with the proper kind of reclamation 
plant, run under the free-hand of the blacksmith fore- 
men, a railroad company would never have to buy any 
new materials, and that reclaimed materials are superior 
to new materials in many ways." The elimination o 
waste is of the utmost importance in all railroad depart- 
ments, including the blacksmith shop, and reclamation 
work is therefore amply justified, but only when the 
required standards of quality and production are main- 
tained and accurate cost records indicate an adequate 
margin between “reclaimed” and “new” cost. It cannot 
be emphasized too strongly that the modern blacksmith 
foreman must be a good business man with at least а 
working knowledge of modern cost accounting practices 
and methods. 

In the field of blacksmith shop machinery, tools and 
labor-saving devices, the average foreman feels right at 
home. This field is constantly growing, however, ап 
the foreman's opportunity is to make sure that he 1s 
taking advantage of the latest developments, and not 
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continuing practices proven uneconomical on other roads, 
and at other shop points. If this association could serve 
as a clearing house for information regarding these prac- 
tices it would be an invaluable service to the craft. It 
would also be very helpful if more information could be 
developed regarding the proper methods of making and 
repairing springs, now costing the railroads so much on 
account of difficult performance. 

In connection with shop devices, the greatest care 
should be taken to assure the discontinuance of shop 
made, air-operated devices, which are demonstrably, in- 
efficient and ineffective. To quote from a recent edi- 
torial in the Railway Mechanical Engineer: 

"It seems to be a trait of human nature to mount a 
hobby and then proceed to ride it to death. The contriv- 
ing and building of devices operated by compressed air, 
is a hobby that a great many mechanical department fore- 
men persist in riding to the limit. Undoubtedly, the car 
department is more guilty of this offence, and with more 
excuse, than the locomotive department. Yet, the latter 
is not entirely innocent. A surprisingly large number of 
home-made air-operated tools and facilities, such as 
hoists, presses, formers and the like, can be found in 
practically any car repair shop. The most surprising 
part of this situation is that a large proportion of the 
jobs done on many of these devices can be done more 
economically and faster on any one of many manufac- 
tured facilities that have been especially designed and 
thoroughly developed for just such work. 

“A number of instances can be cited where addi- 
tional air compressors have been installed in shop power 
plants to meet the additional load which has been 
created largely by the increased use of inefficient 
shop-made, air-operated equipment. An air compressor 
having an output of 2,000 ft. per min. costs ap- 
proximately from $16,000 to $20,000. Furthermore, 
it costs something to operate such a compressor. For 
example, if it requires 22 b.hp. to deliver 100 cu. ft. 
of free air per minute at 90-lb. pressure and the engine 
which operates the compressor requires 30 lb. of steam 
per horsepower-hour, and the boiler evaporates 7 lb. ої 
water per pound of coal, with coal at three dollars a ton, 
the coal cost per 100 cu. ft. of free air is 0.22 cents. One 
large car blacksmith shop uses a homemade, air-operated 
press for straightening the sheets for steel cars. The 
piston for this press operates in a cylinder 30 in. in 
diameter by 18 in. long. The piston serves as a ram, to 
the lower end of which is secured a cast iron block, 7 in. 
by 15 in. by 12 in., which weighs approximately 325 Ib. 
This is operated almost continuously and makes an aver- 
age of one stroke per minute. At that rate, the press 
consumes 7.38 cu. ft. of compressed air, or 52.5 cu. ft. of 
free air per min. at 90 lb. gage and with the compressor 
operating at a ratio of 7.12. Using the figure of 0.22 
per 100 cu. ft. this press will consume 25,200 cu. ft. of 
free air per day at a cost of $5.55 for coal alone. 

“This, keep in mind, does not include maintenance of 
pipe, hose lines, etc., nor does it make any allowance for 
leakage. With a pressure of 90 Ib. gage, a hole only 
1/16 in. in diameter will allow the escape of 380 cu. ft. of 
free air per hour. А single hole of that size will waste 
$14.70 worth of coal during a month of 22 working days. 
It does not require many deficiencies in the equipment, 
such as having the cylinder too large for the job, a leaky 
piston, the wrong size of piping, etc., to multiply the 
theoretical cost of operation many times." All shop- 
made, air-operated devices are not inefficient, but the time 
required to check the consumption of many of those now 
in use would be time well spent. 
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Heat treatment presents greatest opportunity 


In the field of the heat treatment of steel the black- 
smith foreman has perhaps the finest opportunity to in- 
crease his knowledge, prestige and general value to the 
company employing him. True, the proper material 
must be furnished from the steel mills, but unless this 
steel is handled correctly in forging and subsequent heat 
treatment the result may be costly and disastrous to the 
railroad. Alloy steels will almost unquestionably be used 
more by railroads in the future than in the past, and the 
principal condition now preventing intensive and advan- 
tageous use of this material is the fact that railroad 
blacksmith shops do not have the proper equipment and 
trained personnel for uniformly accurate heat treatment. 
The average blacksmith shop is seriously deficient in the 
right kind of furnaces, quenching media, and temperature 
control equipment. Pyrometers are needed, and, more 
than that, operators with sufficient skill and experience to 
know how to use them. It is the job of the blacksmith 
foreman to develop these operators and use his influence 
in getting the equipment necessary for the modern heat 
treatment of modern steels. 

It would hardly be in order here to mention specific 
alloy steels, but a brief reference to what is being done 
in testing a chrome nickel steel, as a substitute for engine 
bolt iron on two large western roads, may be of interest. 
On one of these roads this material has been under test 
about two years on eleven different locomotives for bolts 
and pins as shown in Table 1. 


Table 1—Chrome nickel steel locomotive bolts 


Cylinder joint bolts 
Frame splice bolts 
Cross head guide bolts 
Crank pin collar bolts 
Front pocket and frame bolts 
Cylinder saddle bolts 
Expansion pad bolts 
Equalizer егип bolts 
Cross tie bolts 

Front pocket studs 
Cylinder frame studs 
Boiler studs | 

Valve motion pins 
Spring hanger pins 


On one locomotive, which was rebuilt, practically all 
of the bolts and pins put in were of this steel. 

For the general run of bolts and studs the material 
was given a 1,525 deg. F. water quench and 1,100 deg. F. 
draw to produce physical properties such as shown in 
Table 2. 


Table 2—Physical properties of a chrome nickel steel 
Annealed Water quenched 1525 deg. F. 


г Properties p RDUM UM 1550 deg. F. Drawn 1100 deg. F. 
ensile, stren min. lb. per sq. 

ее Mia рны Pe с 000 1b. 110,000 Ib. 

Yield point, min. lb. per sq. in. 50,000 Ib. 90,000 Ib. 
Elongation in 2 in. min. per cent 24. 20. 


Reduction of area, min. per cent 45. 55. 

Annealed alloy steel for boiler studs is the recom- 
mended practice on one of these roads as they believe 
that the more ductile annealed material will work out 
better since it is often necessary to bend these studs after 
application in order to get the holes in the brackets to 
line up properly. For valvemotion pins, the material is 
given a 1525 deg. F. water quench and 425 deg. F. draw- 
back to produce a good wearing surface. With this 
treatment the steel will Brinell around 444. 

This test has been going on for almost two years and 
practically all of this material is still in service. On 
another road a similar test on several locomotives has 
been under way for over a year, and this material is 
still Said to be showing up satisfactorily. 

The advantages of alloy steel for this purpose over the 
old practice of using engine bolt iron or mild steel are 
said to be as follows: Uniform structure throughout with 
freedom from defects such as seams and slag pockets so 
common to bar iron; higher physical properties; prac- 
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tically no losses in process of manufacture due to 
freedom from unwelded seams and slag pockets which 
result in scrapping many bolts when iron is used; lower 
maintenance cost due to longer service life which this 
material will give over iron and carbon steel. 

The blacksmith foreman can perform no greater 
service for his road and for himself, therefore, than to 
become thoroughly familiar with the service afforded by, 
and the proper forging and treatment of all kinds of 
carbon and alloy steels adaptable to railroad service. 
In his spare time he can investigate the proper handling 
of aluminum allays, the possibilities of X-ray inspection 
to locate flaws in steel, the merit of chrome plating as a 
wear resistant and a hundred other new developments. 
Possibly he can find an opportunity to ask himself how 
he is going to develop all-around blacksmiths and capable 
assistant foremen when so few boys are willing to under- 
take apprenticeships in the blacksmith’s craft. 

Truly, it may be said that few, if any members, of the 
modern railroad organization have a greater opportunity 
` {о contribute to successful and efficient operation than 
the master blacksmith. 


Steel and its treatment 
By W. C. Schofield 
Blacksmith foreman, Illinois Central, Chicago 


The quality of high speed steel is being improved, as 
well as what it will do when properly treated. І can not 
add anything more about how to forge and treat than is 
given by the many high speed steel makers. There is one 
point, however, that does not seem to be fully understood 
and practiced; that is, the high draw from 1,050 deg. to 
1,100 deg. F. Many of you have found that a high speed 
steel tool that has not been given the high draw will be 
softer after the first day’s use for this reason. It is a 
fact that high speed steel is harder drawn to 1,050 deg. 
F., than when only drawn to 750 deg. F.; that is, it takes 
secondary hardness. So when a high speed tool is not 
given the high draw, it is softened by heat generated 
in cutting, and, when cold, will be softer than when first 
put in service. 

Metallurgists and heat treaters can learn from the 
other, and the cooperation of the two is in my opinion 
responsible for the wonderful progress that has been 
made in the past 20 years. The success has also been 
materially helped by cooperation of the steel makers in 
developing a particular steel to suit the performance 
required in certain kinds of service. 

It would hardly be proper to give any specific heat 
treatment of any part of a locomotive as we have so 
many kinds of steels to be used, and each particular kind 
of steel requires a different treatment. I will, therefore, 
give what in my opinion are the essentials with any steel. 
It is my opinion that heat treatment begins in the mill 
when the ingot is cast and depends on how it is heated 
for rolling or pressing to size and then how the billet or 
bar is heated for hammering or pressing to shape, and, 
lastly, how it is heated for final heat treatment. 

The forge man should not be held responsible for 
forgings made from a billet or bar from a mill that does 
not know how to make good steel, nor should the final 
heat treater be held responsible for a forging that has 
been improperly heated or forged. ; 

It is my opinion that the human element is the greatest 
factor in successful heat treatment, from the mill to its 
final treatment. We regard first-class pyrometer equip- 
ment as absolutely necessary, but without brains to handle 
it efficiently the result will be a failure. 

We will assume that our purchasing agent has obtained 
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the steel from the most reliable source. The steel billet, 
alloy steel especially, should be placed in a cold furnace to 
be preheated and not allowed in the beginning to be struck 
by a direct flame. After being preheated slowly to about 
1000 deg. F., it should then be transferred to the forging 
furnace and brought to a proper forging temperature. I 
will also say that a good forging furnace for steel is a 
rarity. 

Now, who or what is that tells how the billet should 
be placed in the furnace so the heat will circulate all 
around it? Who or what is that tells when the billet 
is thoroughly heated as might be indicated by the pyrom- 
eter? Who or what is that tells when the top, bottom 
and center are heated alike? Who or what is that tells 
that each heat is alike? Scientists might say that the 
pyrometer and heat control and time will do all this, but 
we know it is the skill and intelligence of the heater in 
conjunction with the pyrometer equipment. 

To me, the most apt illustration is given in Bullens, 
“Steel and Its Heat Treatment”. Bullens says that while 
a good cook stove is essential to cooking, it alone does 
not make a good pie. 

The forge man or hammersmith must be skilled, or the 
piece will not be properly forged. After being properly 
forged, it is ready for final treatment. It should have a 
suitable furnace with pyrometer and heat control equip- 
ment. The first heat should be a normalizing heat. 
Then lower the heat for quenching, and then provide a 
suitable drawing heat; or, if air cooled, we will have, 
first, the normalizing heat that is just under the forging 
heat, then cooled in still air, then a lower heat for refin- 
ing, and finally cooled in still air. Again, you may have 
all this equipment and give all kinds of instructions but 
without an intelligent operator your heat treating will be 
a failure. 

Furthermore, we know that there is some bunk and 
bill about heat treatment from the way metallurgists will 
differ. The opinion of some metallurgists is similar to 
the testimony of an expert witness in a legal court—his 
opinion is favorable to the one who pays. Forgings 
should have a prolongation forged on one end to the size 
of the smallest section of test forgings. The engineer 
of tests should have suitable equipment to make physical 
and micro tests. The result of these will give all con- 
cerned valuable information as to what treatment is best 
and will be useful as a guide for the future, so, this makes 
it necessary that the test should be made from each 
charge heat treated. 

Knowing that the present success of the heat treatment 
in the automobile industry has been reached only after 
many trials and tests, I would offer this suggestion. The 
Mechanical division of the American Railway Associa- 
tion, should appoint a committee to make sufficient ex- 
periments and tests of steels and heat treatment for the 
most particular parts of locomotives in order to find out 
what would be the best material and how it should be 
heat treated to give the best results. 

In my opinion this committee should be unbiased and 
have no preconceived ideas of what would be best, but 
find out from actual trial and test. Then we will have a 
certain kind of steel and know how it should be treated 
for every vital part of a locomotive. 


Reclamation 
By №. D. Wright 


Superintendent of reclamation and supervisor of forging, 
Pere Marquette, Grand Rapids, Mich. 


Of those features most essential to a successful rec- 
lamation department, I place first of all harmonious co- 
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operatioa with the stores and accounting departments. 
Lacking this your reports are worthless and you cannot 
say definitely with regard to any item whether you are 
handling it at a profit or at a loss. In checking items 
showing a red figure on the reclamation report, I have so 
often found them due to improper information furnished 
the accounting department that I cannot refrain from 
stressing this point. The store too, innocently enough, 
will often function against the best interests of the 
reclamation department unless the fullest co-operation 
obtains between the two. I refer here in particular to 
material shipped to the store department as second-hand, 
which in reality is scrap. Unless called attention to by 
the reclamation plant forces and correction made, your 
reports reflect an increase in cost and a decrease in sav- 
ings where no such fluctuation actually exists. 

Second in order, though perhaps equal in importance, 
is the current market price of scrap and the new or 
manufacturer’s price on all articles reclaimed in your 
plant. I have visited reclamation plants for comparative 
purposes and, upon checking individual items, for my 
personal information, found them salvaging material that 
should have been scrapped and new purchased outright. 
Of course, in emergencies, where the demand is immedi- 
ate and the delay incidental to purchasing outside pro- 
hibitive, the reclamation plant can and should meet the 
situation. But it is only in emergencies that material 
or parts should be reclaimed at more than current market 
prices. It would be a long time between dividends in a 
business so conducted, at least when such losses are not 
offset by savings on other articles. But it need not occur 
as the market prices on both new material and scrap are 
easily obtainable, and in my opinion a reclamation de- 
partment head is not proficient without this information 
at his finger tips. 

In this connection I can hear some of you say that 
market prices concern the purchasing rather than the 
reclamation department. While there is a large element 
of truth in this, I urge all. friends of reclamation to get 
acquainted with the purchasing department forces on 
your respective roads. We on the Pere Marquette have 
done so to our mutual advantage in many, many ways. 
To illustrate: When it comes time to order repair parts 
for brake beams, we check to determine whether parts 
can be purchased cheaper than they can be cast, on our 
contract, or vice versa. On washers, I have seen the 
time when we could buy them cheaper than it would cost 
to pick them, up and sort them; again there have been 
times when І have shown a good profit on washers. Re- 
tapping nuts is another item that fluctuates. These serve 
to illustrate my point and are typical of dozens of items 
that can and should be watched in the same way. 

I have reserved for the last a few remarks as to the 
reclamation plant itself. Too often the opinion prevails 
that because this department deals in scrap and second- 
hand material, and broken articles generally, any old 
quarters and equipment will suffice. Nothing could be 
further from the truth. A reclamation plant on such a 
basis will reckon its profits in cents, rather than dollars, 
if it can show a profit at all. On the Pere Marquette, at 
Saginaw, Mich., we completed a new reclamation plant 
last April, and during that month, though we were not 
settled and hence not operating within 50 per cent of 
full capacity, our net earnings were 65 per cent on 
second-hand and 98 per cent on new basis. The old 
slogan that to make money you must spend money is 
equally true in the reclamation game. That is the key- 
note on the Pere Marquette—make and save, and there is 
not a foreman in any capacity who doesn't consider it. 
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Neat way to handle small strips 
of emery cloth 
HEN using small emery cloth strips for clean- 


ing and polishing surfaces, they can be handled 
very conveniently by holding them around a short piece 


A piece of rubber hose facilitates the handling of small strips 
of emery cloth in hand polishing operations 


of old hose as shown in the illustration. The hose gives 
the fingers something to grip, rolling it keeps fresh 
cloth in contact with the work and the hose affords a 
flat even abrasive action of the cloth over the work. 


A throttle valve grinding rack 
that saves time 


HE rack shown in the illustration is built to hold 
12 throttle valves. Since this rack has been placed 
in service, a time saving of at least 117 hours per valve 
has been accomplished over the former method of lay- 


This rack for repairing throttle valves has saved 
1% hr. per valve 
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ing the valve on a bench, owiny to the fact that the rack 
has provided a more convenient method for grinding 
and repairing the valves. 

This rack is constructed of angles of sufficient 
strength to provide a stiff construction. The horizontal 
flange of the top angle is drilled to suit the bolt holes 
in the supporting flange of the throttle valve. The lower 
portion of the valve rests against the bottom rail of 
the rack. 


Device for machining locomotive 
packing rings 


By W. Salmon 
Chicago, St. Paul, Minneapolis & Omaha, St. Paul, 
Minn. 


HE illustrations show a tool post and chuck in 

which 44 different sizes of locomotive packing 
rings can be machined, complete, on a lathe. With 
the aid of this device, the writer supplies all of 
the locomotive packing rings for the Chicago, St. Paul, 
Minneapolis & Omaha system. Packing rings ranging 
from 18 in. to 28 in. in diameter can be held in the 
chuck. With this chuck and a special tool post, an 


an iron bar in one of the eight holes in the outer hub 
of the chuck. The right hand of the machinist shown 
in Fig. 1 is holding the bar in position to operate the 
master gear. The ten screws have a maximum travel 
of 5 in. 

Also located at equal intervals around the circum- 
ference of the chuck are three small rod gages, each 
of which has a tee handle at the top. These gages 
are shown in Figs. 1 and 2. They are used when 
chucking a number of packing rings of the same di- 
ameter. Before the finished ring is removed, these rod 
gages are brought up flush with the inner circumference 
of the packing ring and locked in position. The ten 
screws are released, another ring put in and quickly 
centered in the chuck by means of three bar gages, 
without moving the chuck around by hand. When the 
ring is centered on the 10 screws, they are drawn tight 
against the inner surface of the ring. Figs. 1 and 2 
show a sleeve around each of the screws. These 
sleeves are used only when the screws are extended 
out to their maximum distance, to prevent them from 
wobbling. Fig. 3 shows an 18-in. ring mounted on the 
chuck. In this case the sleeves are not required. 

A special tool post and set of tools were also designed 
in order to complete a ring in two operations without the 
necessity of changing the cutting tools. 

The shanks of two U-shaped toolholders are held 
by set screws in the top member of the toolpost. Tool- 


Fig. 1—The chuck with the gage rods and the screw sleeves in use; Fig. 2—A rear view showing the small gears which 
are operated by the master gear; Fig. 3—An 18-in. packing ring ready for turning; Fig. 4—The tool holder 


average of 50 of the largest size packing rings can be 
machined, complete, in an eight-hour day. 

Spaced equidistant around the circumterence of the 
chuck are ten threaded screws tapered on the ends 
similar to a lathe center. Each of these screws fits in- 
to small pinion gears which are all moved simultan- 
cously by a master ring gear located inside of the chuck. 
The ten screws are moved in and out of the chuck 
by turning the master gear. This is done by inserting 
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holder No. 1, shown in Fig. 4, contains three small 
cutting tools ground vee-shape. These three tools 
are used to face the two sides of the ring, bevel all 
four corners and cut a small oil groove in the center 
of the face of the ring. Toolholder No. 2 contains 
two cutting tools which are used to finish the ring 
to size. The tool bits are held in place by set screws 
which make it an easy matter to remove them for grind- 
ing or replacement. 
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View of Riverside engine terminal from the top of the coaling station 


Big Four Riverside terminal at 
Cincinnati 


A new terminal designed to despatch 50 locomotives a day—- 
Direct steaming installed to minimize 
smoke and fuel losses 


March 1, 1928, placed in service at Cincinnati, 
Ohio, a 29-stall enginehouse with necessary power 
plant and service buildings. This replaces an 18-stall en- 
ginehouse built in 1891 which was inadequate to handle 
the volume of business going through the Cincinnati 
gateway. 
In designing this enginehouse, considerable thought 
was given to the possible future increase in the length 
of motive power. In the past the treatment of this 


Т: Cleveland, Cincinnati, Chicago & St. Louis, on 


—— a n 


phase of terminal designing has been shortsighted, re- 
sulting in obsolescence of buildings after only a short 
portion of their normally useful life. Therefore, an in- 
side length of 125 ft. was adopted, placing the back wall 
245 ft. 4 in. from the center of the turntable. 

The site for this enginehouse is located between a 
residence district and the Ohio river. This location 
made necessary a careful investigation of available 
methods for combating the smoke nuisance which makes 
an engine terminal objectionable to owners of adjacent 
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The layout of the Riverside engine terminal of the Big Four at Cincinnati, Ohio 


September, 1928 


Railway Mechanical Engineer 


521 


property. Several systems for collecting and washing 
‘the smoke were considered and abandoned because of 
-high operating cost and repair charges, caused by the 
action of acids present in the gases. After several 
tests in collaboration with officers of the Cincinnati 
smoke inspection department, it was decided to equip 
this terminal with the direct-steaming system. This 
system consists of a supply of high-pressure steam gen- 
erated economically in a stationary power plant and 
conveyed to the locomotive through a high-pressure 
steam main. When operating under this method a 
bed of coal is prepared in the firebox, but is not ig- 
nited until the locomotive is on the outbound lead. 
Efficient combustion is obtained and, even at the ini- 
tial period, no violations of the local smoke ordinance 
are observed. The necessary time period between leav- 
ing the enginehouse and leaving the train yards in 
freight service allows the fire to burn through, causing 
no trouble from that source. 

The Riverside terminal is designed to dispatch an 
average of 50 locomotives daily, of which approximate- 
ly 58 per cent are in passenger service, 22 per cent in 


The boilers in the power plant are stoker fired— The coal is 
weighed in an overhead lorry and distributed to the hoppers 


freight service, and the remainder in yard service. Pas- 
senger and freight power is dispatched for operation 
over the Chicago division, with a mileage of 303.3. 
Passenger power is also dispatched for operation over 
the Cleveland and Detroit divisions, with mileages of 
262.2 and 271.9 respectively. 


The boiler plant 


The replacement of individually-fired locomotives by 
4 power plant naturally increases the size of this unit 
beyond that usually required for servicing the ordinary 
enginehouse of this size. The boiler room equipment 
occupies a room 50 ft. by 100 ft., having a clear space 
of 30 ft. under the roof trusses. The boiler equipment 
consists of five 416-b.hp., four-drum Heine vee-type 
boilers, built for an operating pressure of 200 Ib. 
gage. 

Under these boilers, with mud drums set 10 ft. above 
the floor line, are Type E stokers furnished by the 
Combustion Engineering Corporation. The air for 
combustion is delivered by a 68.000 c.f.m. Clarage 
fan and engine-connected with a Texrope drive. A 
100-hp. variable-speed motor is installed as a standby 
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unit. A 12-ft. diameter by 200-ft. reinforced con- 


crete stack gives ample provision for the removal of 
the products of combustion, even when operating at a 
high boiler rating. The fuel for this plant is delivered 
by gravity into a track hopper, from which it is con- 
veyed to a 50-ton steel overhead bin by a Beaumont 
From this bin it is delivered by gravity 


skip hoist. 


Compressed air for the terminal is supplied by two steam- 
driven compressors in the power plant 


into an electrically-operated, one-ton overhead weigh- 
lorry, and distributed to the stoker hoppers. 

The ash is pulled directly into the openings of an 
8-in. United steam jet ash conveyor, through which it 
is discharged directly into an open car. This method 
of discharge was selected to dispense with the usual 


. overhead ash bin and eliminates the usual winter dif- 


ficulties, resulting from the freezing of ash in the over- 
head container. 
The boiler feed water is delivered by duplicate units 


The inner circle and the 115-ft. turntable—The power plant 
adjoins this section of the house 


of 300-g.p.m. Gould centrifugal pumps driven by С. 
E. turbines. The feedwater is obtained from the filling 
tank of the National Boiler Washing system and en- 
ters one of the duplicate 2,500-b.hp. Heornes vertical 
feed-water heaters at a temperature of 180 deg. F. 
There it is further heated by exhaust steam before go- 
ing to the boiler feed pumps. Inasmuch as there is a 
variable amount of exhaust steam available, these 
heaters have been installed so that surplus exhaust 
steam, instead of discharging to the atmosphere after 
leaving the heater, will enter one of the condensers of 
the boiler washing system and, after condensation, be 
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stored in the filling tank. The performance of these 
boilers is shown by an installation of Republic steam 
flow meters and a СО» recorder. | 
The air requirements of this terminal are taken care 
of by two steam-driven air compressors, one of the 
Chicago Pneumatic Tool Company 1,150-c.f.m. type, 
and the other a Worthington 732-c.f.m. type. The 
air intakes on these machines are guarded by Reed 


The back wall of the house is 245 ft. from the center of the 
turntable providing ample room for modern power 


air filters. The power plant building also contains the 
indirect heating equipment for the enginehouse proper, 
consisting of cast iron “Vento” radiation and turbine- 
driven Sturtevant fans. These turbines are installed so 
as to act as reducing valves and will furnish sufficient 
exhaust steam for the heating stacks in all but the most 
severe weather. The boiler washing facilities for this 


The direct steaming connections are 2-inch pipe with flexible 
pipe connections 


terminal were designed and installed by the National 
Boiler Washing Company and are installed in an an- 
nex to the power plant building adjacent to the boiler 
room. The pipe lines from this system, together with 
the high-pressure steam header, are carried overhead to 
the enginehouse. 

The piping installation in the enginehouse follows 
generally the usual direct-steaming layout, 2-in. drops 
from the blow-off, filling and steam mains connected 
through a booster fitting being placed at each stall, with 
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a L5-in. bypass steam line provided for holding the lo- 
comotives under steam while awaiting call. Inasmuch 
as the demand for washing facilities is much less than 
that for steaming connections, the washout line drops 
were installed only at alternate stalls. An extension of 
the direct-steaming outlet is installed at each stall to 
provide steam to the locomotive blower connection, pro- 
viding in this manner a facility for cooling the firebox 
when repairs are necessary therein. 


Enginehouse facilities 


The enginchouse is fitted with smoke jacks to take 
care of steam discharged through the blowers. These 


smoke jacks are equipped with hand-operated dampers 
to facilitate the retention of heat in the enginehouse dur- 
ing the winter months. : 
Two Cardwell spring tracks are conveniently located 
on two of the pits in the running repair section of the 
Bv their installation, the terminal is pro- 


enginehousce. 


The coaling of locomotives is handled by a 500-ton mechanic- 
ally-operated coaling station 


vided with two additional locations where springs may 
be as easily removed as on a drop table. 

In keeping with the remainder of the enginehousc 
design, the most modern equipment has been installed 
for the drop pit department. This equipment consists 
of one 50-ton Whiting electric drop table for handling 
driving-wheel work and one 30-ton drop table, so spaced 
as to take care of engine-truck, trailer and tank wheels. 
In this section of the enginehouse is located the charg- 
ing equipment for the electric crane trucks. 

An appreciable portion of the power serviced at this 
terminal is equipped with the Elesco closed type feed- 
water heater. To remove the incrustation formed on 
the heater tubes in service, a small duplex pump ar- 
ranged for acid service by the application of an all- 
brass water end is mounted with a suitable acid contain- 
er on a small portable truck. This outfit can easily 
be moved from pit to pit and, when :connected to 
the' house air line, provides an economical method of 
handling an otherwise time-consuming job. 

The terminal service facilities are placed adjacent 
to the drop-pit section of the house. The southern 
wing consists of a single-story building, with a moni- 
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tor type roof covering the portion housing the loco- 
motive and car machine shops. On the south side of 


this structure is placed a lean-to, in which is located the 
shop foreman's office, blacksmith shop, air brake room, 
tool rooms and toilet, and wash and locker rooms for 
both the locomotive and car-department forces. 


The 


The journal turning lathe is installed in a pit so that wheeis 
are rolled into the machine from floor level 


washing facilities are adequately taken care of by a bat- 
егу of Bradley wash fountains. 


Shop equipment 


The locomotive department machine shop is a well- 
lighted room, 63 ft. 2 in. by 66 ft. V; in. The equipment 
installed is shown in a table. 


Equipment in the locomotive machine shop 


1—36-in. by 10-ft. Niles engine lathe 
1—21-in. by 10-ft. Le Blond engine lathe 
1—20-іп. by 6-ft. American engine lathe 
1—20-in. Queen City shaper 

1—36-in.—44-in. Niles side head boring mill 
1—75-ton Elmes hydraulic bushing press 
1—4-ft. Dreses radial drill 

1—34-in. Snyder vertical drill press 

1—33-in. by 33-in. by 8-ft. Cincinnati planer 
1—18-in. by 3-in. Ransom double dry grinder 


Direct access may be had from this shop to the drop pit 
section of the enginehouse, to the casting storage plat- 
form located between the shop and storehouse wings, 
to the car-department machine shop and to the biack- 
smith shop. 

The blacksmith shop is designed to serve both depart- 
ments. It is equipped with a Beaudry power hammer 
and all forges have individual motor-driven blowers. 

Owing to the proximity of the machine tools of the 
locomotive department, the car-department machine 
tools are restricted to a 24-in.—36-in. Cincinnati-Bick- 
ford vertical drill press, a 2-in. Acme double-head bolt 
cutter, and a 24-in. Cleveland punch and shear. To 
take care of the wheels removed for rough journals 
at this point, a Betts-Bridgeford fixed-gap double-end 
mounted journal turning lathe has been installed. This 
lathe is installed in a pit and is served by a traveling 
lorry car so that one operator can easily take care of all 
work of this nature. The class of equipment repaired 
at this terminal includes a considerable number of wood 
cars. For their repair a small amount of woodworking 
machinery, consisting of a rip saw, horizontal borer and 
mortiser, band saw, and a Dewalt Wonder Worker was 
installed. 

A two-story and basement building comprises the 
north service wing. The enginehouse foreman, work-re- 
port clerk and the engine despatcher are housed on the 
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first floor adjacent to the enginehouse. А store room, 
47 ft. 10 in. by 99 ft. 6% in., occupies the remainder 
of the first floor. It is provided with a car-level floor 
and a basement which is accessible through a double 
ramp. The second floor of this wing is occupied by 
facilities for engine crews, an assembly room, and offices 
of the car department forces. The car department of- 
fices are exceptionally well located, as the repair tracks 
are at all times directly within vision of the super- 
visory forces. 

The lighting of the enginehouse is taken care of by 
the installation of six 200-watt lamps at each stall. 
These lamps are housed in Benjamin fixtures and are 
distributed along the center line between the stalls. They 
are placed about 15 ft. above the floor line, thus giving 
direct illumination to the working parts of the locomo- 
tive and casting a diffused light over the upper portion. 
The main feeder lines run around the outside of the 
back wall, with a separate fused switch for each stall. 
The stall wiring is enclosed in conduit and further pro- 
tected by wood sheathing. Ralco receptacles are also 
provided at each stall for use with portable extensions. 
This method of lighting was adopted to eliminate the 
objectionable glare which had been experienced with 
the flood light method of enginehouse illumination. 


A corner of the car department shop 


Saving in fuel by direct steaming at Riverside 
Terminal 


Total coal used in power house March 1, 1928, to April 24, 


incluye 22.4 ee Rios 2d reus GAO ER Gom Ану 4,950,000 Ib. 
Total coal used by washout plant and air compressors..... 626,000 1b. 
Total coal used for direct вїеатїпд...................... 4,324.000 Ib. 
Total despatchments same регїой......................... 2,020 
Coal used per despatchment in power plant..... 2,140 Ib. 
Coal used per despatchment in firebox.......... 750 1b. 
Coal used per despatchment—Total ..................... 2,890 Ib. 
Coal used to fire-up—Old method.............. 2,300 Ib. 
Coal used in power plant for blowers—Old method 710 Ib. 
Coal used to hold under ѕїеат................. 720 lb. 
Coal used per despatchment—Old method................ 3,730 Ib. 
Coal saving peér-despatchment. 5... 0er eld ne sop edel donato 840 Ib. 
Coal saving per year, їопз............................... 6,070.6 
Coal saving, per cent, by new теїһой.................... 22.52 
Cost of coal per ton on locomotives.............. $2.918 
Cost of coal per ton at power plant............... 2.623 
Saving per ton on labor..4..4. duse eraat rre $0.295 
Saving per уеат on labor = (Coal used in power plant, 

tons per despatchment, new me. Method, minus tons coal for 

blowing per despatchment, old method), times yearly 

despatchments, times saving per ton = —— times 14,454, 

times 2:299. T AAT TAARE ese AE Sid SER T WAR AE $3,048.70 
Saving per year on actual tonnage reduction = 6,070.6 

tmmes«2:918. Фа ъа UE AR elo are pis 17,714.00 


Total estimated yearly saving = .............. eee $20,762.70 

Note: 
in the power plant 
conditions existing in terminals using the old steam blower 
ring. 


The figures in the table are based on the actual coal consumption 
for a 55-day period and are compared with operatıng 
method of 
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The Bangor & Aroostook shops located at Derby, Maine 


Bangor & Aroostook bonus system 


The workman and the company both profit under 
the plan—Many factors are considered 2 Us 
when making the time studies 


inaugurated at its Derby, Me., shops a bonus 

system, by which the workmen are guaranteed their 
hourly rate when they are unable to make the bonus 
price established for a job. Both the Taylor and Emer- 
son bonus systems were studied carefully, but it was 
found that these systems could not be adopted advanta- 
geously in a small plant such as the Derby shops. It was 
found more practicable to use a modification of these 
systems in order to simplify the accounting and to make 
its application clear to the worker. 

The principal factors taken into account in the study, 
on which was based the bonus system finally adopted, 
may be classified under the following heads: 

Former cost of operation 


Cost figured from the time study 


Cost Bid at a redüction of from 15 to 20 per cent of the former cost, 
based on possible short cuts and modernizing the operation 


Final assignment of man-hours allowed for the operation 


Pro-rating the total bonus for an operation in proportion to the pay for 
the straight time worked where a standard operation is performed by a 
group working together 


How the time study is made 


The prices for the work under the bonus schedule were 
set only after a careful selection of the different jobs best 
adaptable to a bonus price and also after careful time 
studies were made of each job. The time studies are 
made on a fair, impartial basis. First of all, the men 
are told that a time study is being made. Every device, 
such as hoists, cranes etc., that will increase production, 
is put at their command. The speeds and feeds of the 
machines are checked to see that each machine is in con- 
dition to give maximum production. It is the duty of 
the time-study supervisor and the shop foreman to see 
that no delays chargeable to the management are incurred 
while the work is being studied. A history of the work- 
man's normal day's work is obtained, and he is fully 
aware that he is being watched, but in such a way that 
he willingly lends his personal cooperation. After all of 
these factors are considered, time studies of several 
different jobs of the same kind are made, and from the 


Г the early part of 1926, the Bangor & Aroostook 
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average labor cost figures obtained, the bonus prices are 
set, usually with a reduction of at least from 10 to 20 
per cent of the former cost. 


When the bonus rates are changed 


When the bonus rates are once set, the men are 
permitted to earn as much as they can. The amount of 
their pay check depends on their ability and resource- 
fulness in developing short cuts and labor- and time- 
saving devices. Мо matter how much a workman or a 
gang of workmen earns, the rates are never cut unless 
the company purchases modern -machine tools. or- more 
efficient small tools. The company takes the position 
that it should be compensated for such expenditures, and 
the work is restudied and a new rate set. Great care, 
however, is taken in the assigning of new rates in order 
to assure the employee that it is not an attempt to reduce 
his wages, but an honest attempt to increase efficiency. 


How the bonus system actually works 


This system was first started in the machine shop and 
was first applied to the car axle lathe. At that time the 
average output for two men working an eight-hour day 
was four new axles, or six second-hand axles. The 
basic day under the bonus system was set at five and one- 
half new 5-in. by 9-in. axles, or six new 4%-in. by 8-in. 
axles, or twelve second-hand axles. Under this schedule 
at the present time, one man is turning out in an eight- 
hour day, an average of nine new 5-in. by 9-in., or 4!4-in. 
by 8-in. axles, or nineteen second-hand axles. With this 
output, the machinist makes approximately one dollar 
an hour and, when a helper is used, about 75 cents an 
hour, where their former rates were 65 cents and 47 cents, 
respectively. At the same time, the shop output has been 
materially increased, and the price per axle decreased. 

. The Bangor & Aroostook recently carried out a pro- 
gram of modernizing many of its older types of locomo- 
tives. A part of this program included placing new 
cylinders on these locomotives. Therefore, one of the 
heaviest repair jobs on the erecting floor was that of 
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applying new cylinders. This job included all the work 
of removing the old cylinders and applying the new, 
except the manufacturing of the saddle and smoke-box 


_ ¢onnecting bolts, which was а bonus job by itself. Previ- 
- ous to the installation of the bonus system, the cylinder 
work averaged $179 per locomotive. The bonus price was , 


set at $160, or a reduction of $19 per set of cylinders, 


BANGOR а AROOSTOOK RAILRO.D COMPANY 
Locomotive Department 


Derby Shope, Ped. 25, 1928. 
Work Under Bonus Schedule 


JOB: Running Gear Erecting WORK COMPLETES 1-21-28 


ENGINE: 322 PRICE ALLOWED 9190.00 


LABOR COST $126.70 


Form used for bonus pay of erecting shop workmen 


a saving in itself of 10.6 per cent. During the months 
of December, 1927, and January, 1928, under this price 
one machinist and one helper, working 172 hours and 165 
hours, respectively, applied three new sets of cylinders. 
This time represented 36 hours less than one month's 


than could possibly have been done before the bonus 
system was established. The bonus system also helped to 
reduce the overhead expense because under the old sys- 
tem these two men would have been employed 459 
hours, or 43 hours over two months to accomplish what 
they did in 36 hours less than one month and for $57 
less direct cost under the present system. This increase 
in production was the result of the men making every 
minute count for something accomplished. Also, they 
improved their methods of doing the work, improved on 
the tools used, and, most of all, improved their time 
between whistles. 

Another job that has recently been included under the 
bonus system is that of machining brass butt-end floating 
bushings. The time study showed the average cost to be 
$2.54 each. The price was set at $2 and, with this price, 
the machinist is now machining them in two hours, or for 
$1.40. He thus receives a bonus of 60 cents each. 

Under this system, the company benefits in two ways. 
As an example, if the cost of a job is reduced from $6 
to $5 as a result of the time study, the company saves $1 
at the outset. If the employee does the work for $4.50, 
he receives a bonus of 50 cents and at the same time, 
the company gains by the increased shop output. The 
workman is protected in that, if he had completed the 
same job at a cost of $5.50, he would have received his 
usual hourly rate for the actual time worked. 


How the records are kept 


The clerical work has been made as simple as possible 
and is carried on by one man. A Stromberg electrical 
job clock has been installed which has the hours 
graduated in hundredths to simplify figuring. The men 
punch in on the clock when starting a job and the bonus 
supervisor inspects the work at that time. If a man is 
called on another job before he has completed his job on 
bonus, he punches out. The time from the job card is 
recorded on a bonus card. These cards are filed accord- 
ing to engine numbers so that when an engine is com- 
pleted all the cards on that engine are filed away for 
future reference. The bonus supervisor inspects the 


When this form is filled in it shows the amount of bonus pay charged against a locomotive in the shop for repairs 


work for the two men. These men averaged $1.70 per 
hour and $1.12 per hour, respectively. The company 
saved the $19 per cylinder, or $57 on the direct applica- 
tion, and had the locomotives out of the sb^p much sooner 
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work as often as possible and is aided in this inspection 
by the shop foreman. 

When a bonus job is completed, the labor costs аге 
pro-rated according to the number and occupation of 
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the employees who did the work. This information: is 
filled in on two forms, samples of which are included in 
the illustrations. One form covers the erection of the 
running gear. The price allowed for this work is $190. 
The actual labor cost was $126.70. This charge was 
pro-rated among four machinists and three machinists’ 
helpers. The form shows the number of hours each 
man worked on the job, his hourly rate of pay, the 
-pay he receives on an hourly basis, and the bonus allowed 
each man. Another form used shows axlelathe work 
which is done on a shop order. This form contains four 
columns in addition to the name and occupation columns. 
These four columns cover the shop-order number, the 
number of axles completed, the size and kind, and the 
bonus earned. 


-that formerly required the services of 11 men. 


At the locomotive shop there is one group operation 
Im- 
mediately after the bonus schedule was put into effect, 9 
of the 11 men requested that two be taken off from the 
work, allowing but nine men to Participate in the bonus. 
The psychology of the worker is manifested very strik- 
ingly in this instance. If two men were taken off 
the job, the earnings which these two men would 
normally receive under the bonus allowance, would be 
pro-rated among the other nine. This scheme was 
accepted by the management as a matter of business to 
show the co-operative spirit to help them to increase their 
wages, based on the principle of paying for production 
delivered. 

Space will not permit a description of all of the many 
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Form used for recording bonus work in the machine shop 


These forms are sent to the payroll department and 
the earnings credited to the proper employees. The men 
are paid each week, and the bonus checks are made 
out separately from the regular pay checks. This is 
done to avoid confusion between the two an! to make it 
easier to check up when the men take exception to the 
amounts shown on either pay check. 

The third form shown in the illustrations is the 
monthly statement of the amount of bonus work done at 
the shop. The column headings on this form show 
the number of hours worked, the total hours of bonus 
work, the per cent of total hours credit to bonus work, 
the average hourly rate of day work and bonus: work, 
the labor cost according to day work and bonus work, 
the gain to the men in dollars and the gain to the men in 
per cent of total earnings. This form is submitted to 
the mechanical superintendent who can see at a glance 
how the labor charges are pro-rated, according to crafts 
to each locomotive that received a class repair during: the 


month. 


September, 1928 


Railway Mechanical Engineer 


instances along the same line. A few of the most strik- 
ing, however, will be pointed out to show how the men 
have taken to the bonus system. 

An operation recently started involved four men. 
After the assignment of the bonus rate, the men insisted 
upon a reduction of one man from their crew, which was 
readily assented to by the management. This suggestion 
from the men increased the earnings of the two ma- 
chinists employed by $3.75 per week each, and reduced 
the cost of the work about 15 per cent. 

Another striking instance was found in the car depart: 
ment during the construction of the first order of 100 
standard A.R.A. box cars built at the Derby shops. 
Under this operation there was one group of four car- 
men and one helper. The carmen were under a piece- 
work rate, while the helpers received a straight hourly 
rate and did not participate in the excess earnings of the 
other men. A plan was worked out whereby the work- 
meri would take the helper on with them at three-quarters 
of their hourly rate. When first suggested to the crew, 
serious objections were made and, to overcome these 


227 


objections, certain suggestions were made to the men 
with reference to how they could increase their hourly 
production. In one instance, the rivet heater was placed 
on planking thrown across the center of the car under- 
frame. Two pits were also dug along the side of the 
truck assembling track and high-power motors were used 
to drive the nuts home instead of using a hand-operated 
wrench. After the first operation on ten trucks, the 
wages of the carmen and helpers had been increased 
about 40 per cent. This scheme of co-operation with 
the men was appreciated, not only by the helper, but has 
since been applied and accepted by all the men on similar 
work. 

An operation on locomotive boilers formerly required 
five men and cost $288. When a bonus rate of $144 was 
assigned under the bonus system, the five men were 


. reduced: by the leader to two, with the exception that a 


third man is used but two days during the period instead 
of being continuously employed on the work. Тһе 
bonuses on this work vary from $26 to $44 per locomo- 
tive, depending on the general design. 

A summary of the benefits derived from the bonus 
system at the Derby shops was aptly set forth by W.G. 
Knight, mechanical superintendent of the Bangor & 
Aroostook, in the concluding paragraph of a report on 
the bonus system prepared for the management of the 
road. Mr. Knight said in part: “Production systems 
offer higher wages to employees, better co-operation 
since capital’s and labor’s interest are mutual and induce 
the practice of thrift among employees. The employee 
has an interest other than keeping on the payroll, which 
brings closer relations between the management and 
employee. He realizes, moreover, the cause and result 
of waste and is prone to bring it before his superior. 
The mental activity induced by the system makes the man 
more alert and contributes, in a small way, toward a 
liberal education. Indeed, he is eager to look forward 
in his plans for an increase in production, because he is 
assured of a share in his earnings co-incident with a 
reduction in unit cost.” 


Motor-driven jack for 
the erecting shop 


PERATING a pair of jacks under a locomotive is 
always a hard and tedious task. However, this diffi- 
culty has been overcome in one southern railroad shop 


Two jacks in position under the pilot beam of a locomotive 
set for raising clear of the engine truck 
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by applying a gear and worm arrangement to the jack 
so that it can be operated with a compressed air motor. 
In this particular device, a 52-tooth gear has been 
keyed to the operating shaft of a Norton, 75-ton jack. 
The gear is rotated by a 6-pitch worm, one end of 
which is formed into a mandrel to fit the sleeve of 
the motor. The worm and gear is enclosed in the 
housing, which is secured to the jack by a remov- 
able bracket made of 2-in. by L4-in. iron. The hori- 
zontal arms of the bracket are drilled with a number 
of holes near the end. The closing portion of the 
bracket is held in place by means of two pins which 
can be adjusted to any one of the holes in either arm. 
The motor used in this particular case is a No. 1 
non-reversible Little Giant. 


Portable pipe bender saves time 


A portable pipe bending machine, operated by air pres- 
sure, has proved a time saver at the Denver shops 
of the Denver & Salt Lake, where it was originated. 
According to the shop foreman who developed the ma- 
chine, it has cut in half the time formerly required to 
bend a set of superheater unit pipes. As it is mounted on 
wheels, it can easily be moved from one job to another. 

The frame-work is comparatively light. It is 6 ft. 
high and supports a 14-in. by 12-in. air cylinder at the 
top. Several sizes of grooved semicircular forming 


Portable air-operated pipe bending machine 


heads are carried in a rack on the machine. The heads 
are held in the end of the piston rod by a cotter key. 

The pipe to be bent is laid on two metal spools, sup- 
ported between a frame of two l-in. by 6-in. steel bars. 
These bars are spaced 6 in. apart and contain notches 1n 
the top edges, every few inches, in which are placed 
the spindles of the spools. 

Two long metal hooks on the back of the cylinder 
carry the air hose when the machine is being moved 
about. The air pressure is controlled by a small two 
way valve. 
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Who can settle this argument? 


Сніслсо, ILL. 
To THE EDITOR: 


Having business to transact with a department fore- 
man in a large locomotive repair shop, and arriving dur- 
ing the lunch period, I was vastly entertained'by a heat- 
ed discussion in which about 12 foremen participated, 
the gist of the argument being as follows. 

Bill Kempt, air brake foreman, is of an inventive 
and studious type of mind, continuously on the look- 
out for new methods, not only in his own department, 
but in any other department of the shop. He is also 
taking a course in a correspondence school and is edu- 
cating himself for any higher position that may come. 
Regardless of this, his department is frequently behind 
schedule. 

Jack Rennie, machine foreman, is the other type, con- 
fining all his energy to his own department. He con- 
siders that it is none of his business that the air de- 
partment is behind, and he does not care if a smoke 
stack is applied on the top or side of the boiler. His 
department is a model of efficiency, very rarely behind 
schedule. He is fully conversant with every detail and 
is able to give the exact date ef completion on all oper- 
ations. By his conversation, it was easy to see that he 
kept himself well posted by reading mechanical papers, 
keeping just a step ahead of the other fellow in both 
his own and neighboring shops. But, his interest en- 
tirely vanished in the argument on the details of air 
brakes. Не says air brakes, ог any work other than 
his own is of no concern to him. “Му job," he said, 
“15 machine foreman only." 

Each man had his following, Bill Kempt's adherents 
claiming that a successful department foreman should 
have a fairly comprehensive knowledge of the other 
departments. Also, he should train himself for a high- 
er position, or expect some college man to come in and 
fill it. The other faction contended that if Bill Kempt 
confined his thoughts and energies to his own depart- 
ment, he would not be behind schedule with the air 
brake work. That is what he is being paid for, and 
not for studying other foremen's jobs. The diversity 
of opinion expressed by these foremen in one shop was 
so pronounced that it would be interesting to learn the 
opinion of other railroad foremen on this subject. 

Which type of foreman is of the most value to his 
company ; Bill Kempt, who is striving to attain a higher 
position, or Jack Rennie, who is confining his time and 
energy to his own department, and does not interest 
himself in any educational matters at all, other than 
reading descriptions of new tools and machinery, while 
Bill, because of his knowledge of all departments, is 
quite capable of taking charge of either boiler, black- 
smith or erecting shops? As far as general knowledge 
is concerned, he has even given little talks on matters 
of interest to other departments. Still, the work of his 
own department is behind schedule. Although his work 
is first class in quality, he says he is short of men, but 
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others say his department compares favorably in this 
respect with all others, and that any one can get work 
out on schedule if given sufficient men. 

GENERAL FOREMAN. 


Second-hand draft gear prices 
too high 


TP New York, N. Y. 
To THE EDITOR: 

If you will refer to page 125 of the Interchange Rules, 
effective January 1, 1928, you will note that in changing 
draft gears, complete gears, removed on account: of 
defective friction casings with or without other defective 
parts, are credited at 25 per cent of the price new. The 
prices listed in this rule are in general based on a slightly 
higher price than the railroads ordinarily pay, plus 15 per 
cent for stores expense; so, in effect, the credit amounts 
to about 30 per cent of the price which the railroads pay 
for a new gear. Considering that most of the parts are 
probably worn and some labor is involved in disas- 
sembling the gear to salvage the usable material, this 
allowance seems amply large. There is no change in 
this figure in the supplement. The 1928 rules further 
provided that when a gear was removed on account of 
any part or parts other than the casing being defective, a 
credit of 50 per cent of the price new should be allowed. 
In the supplement, this is increased to 60 per cent. I 
believe very few friction gears could be found which are 
worth 60 per cent of the price new after they have been 
in service long enough for some of the parts to become 
defective. It seems to me that the 50 per cent allowance 
was ample. Increasing this to 60 per cent, I believe, 
would tend to make draít gear conditions grow worse, 
because foreign roads will not remove a gear even if it is 
defective if they must allow 60 per cent of the price new 
for the few second-hand parts they may be able to 
salvage. 

The rule further provides that second-hand complete 
friction draft gears containing one or more second-hand 
parts shall be charged at 75 per cent of the price new, 
complete. I do not know that I have ever seen any 
friction draft gears assembled with second-hand parts 
which would develop 75 per cent of the capacity of a 
new gear, and I feel certain that it is practically 
impossible to assemble a second-hand gear that would 
give 75 per cent of the service of a new gear. This 
provision of the rule would encourage railroads to throw 
together any second-hand parts they might have on hand 
and apply gears so assembled to replace gears removed 
on account of broken housings. 

It is not unlikely that the 60 per cent provision of the 
rule in its present form was framed with the idea of 
discouraging replacement of draft gears on foreign lines. 
However, it does not seem that the operating road should 
be penalized if it replaces a draft gear to afford better 
protection to the car structure and lading and thus 
improve operating results in train service. 

S. F. ALBERT. 
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An electric speed indicator for locomotives 


HE railroad speed indicator, shown in the illus- 
trations, is an electrical device manufactured by the 
Weston Electrical Instrument Corporation, 50 
Church street, New York, for indicating the -speed of 
steam and electric locomotives. It consists of a magneto 
generator, driven from a truck axle and generating a 
voltage directly proportional to its speed, connected by 
cables to a voltmeter indicator calibrated: in miles per 
hour. | ; 
The electric type of speed indicator has no complicated 
moving parts, occupies but little space and can Ье in- 
stalled in any location. The readings may be transmitted 


Left—The mounting of the magneto and flexible cable; 


to any point on the locomotive by simply extending the 
connecting cables, and as many indicators as desired can 
be operated from one magneto. This is particularly 
advantageous on double-ended electric or oil-electric 
locomotives where it is necessary to have a speed in- 
dicator mounted in each end of the locomotive. 

The Weston model 44 magneto unit, used as part of 
the indicator, is a direct-current generator having a per- 
manent magnet field and revolving armature, provided 
with a commutator and two brushes. The armature 
shaft is carried in self-alining ball bearings. The 
brushes and commutator segments are made of a special 
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hard non-corrosive alloy. The brushes are mounted on a 
self-alining brush holder, which equalizes the pressure 
on both brushes, and are so arranged that they may be 
easily removed and replaced. 

The magneto is designed to generate an e.m.f. of six 
volts per 1,000 r.pim. and ‘is adjusted to have a 
resistance .of 20 ohms and a maximum ‘current 
output of 105 ampere. The voltage generated is directly 
proportional to the speed at which the magneto is driven; 
that is, the speed-voltage curve is a straight line. All of 
the magnetos are provided with an adjustable magnetic 
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Right—The cab indicator and rheostat in position 


shunt, which allows the voltage generated to be raised 
or lowered about eight per cent. 

The speed ratio between the truck wheels from which 
the magneto is driven and the magneto is 1:2; that is, the 
magneto armature turns twice as fast as the truck wheel. 
For a given train speed, the speed of the magneto, 
and therefore, the voltage generated, wil vary 
with different truck-wheel diameters. In order to 
correct for this, so that the voltage across the indicator 
terminals will be nearly the same for a given train speed 
with any truck-wheel diameter, an adjustable rheostat is 
connected in series with the indicator. This rheostat is 
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a set of series resistances arranged in Steps, each step 
being marked in inches of truck wheel diameter, which 
when properly set, adjusts the resistance of the circuit to 
the proper value for a given truck-wheel diameter. 

The indicators are voltmeters of the permanent- 
magnet, movable-coil type, calibrated in miles per hour. 
They have an internal resistance of 500 ohms per volt 
and a sensitivity of .002 ampere for full scale deflection. 


The rheostat for correcting the changes in truck wheel 
diameter 


The total internal resistance of an indicator reading from 
zero to 80 m.p.h., is about 3,750 ohms. This resistance 
is constructed of manganin wire, having a negligible 
temperature coefficient, therefore, the accuracy of the 
readings is not affected by wide temperature variations. 
The resistance of that part of the circuit having a tem- 
perature coefficient. (magneto armature and connecting 
cables) is such a small part of the total resistance that 
the effect of temperature changes on the indicator read- 
ings is not noticeable. This high internal resistance also 
makes the accuracy of the indicator readings independ- 
ent of the size and length of the connecting cables and no 


The Weston Model 44, Type D magneto, which is mounted 
on the locomotive frame 


special adjustment for connecting cables is necessary. 

АП of the magnetos and indicators are interchangeable. 
The locomotive speed indicator consists of a model 

44 Type D magneto, mounted on some part of the loco- 
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motive frame and driven from the end of a truck axle 
by a right-angle drive assembly and flexible drive shaft. 
A Model 493 cab indicator is mounted in some convenient 
location in the cab together with the rheostat to correct 
for changes in truck-wheel diameter. 

The magneto unit is closed in a water-tight housing, 
on one end of which is mounted the outer shaft bearing 
assembly, the purpose of which is to carry the weight of 
the flexible drive shaft and to absorb any shocks that 
might be transmitted through the driving mechanism. 
The outer shaft is connected to the small inner shaft of 
the unit by a flexible coupling which prevents shocks and 
strains from being transmitted to the small magneto unit 
and facilitates the removal of the unit from the housing. 
Lubrication of the outer ball-bearings is effected by a 
spring-lock grease cup or any other suitable fitting. The 
grease is prevented from working into the housing by a 
labyrinth seal. Any excess grease works out into the 
flexible shaft sheath and serves to lubricate the drive 
shaft. No lubrication of the magneto unit itself is 
necessary. 

On the opposite end of the housing is mounted a 


The right-angle drive which runs on ball bearings carried 
on a steel shaft 


water-tight terminal box fitted with a }4-in. pipe conduit 
connection, adjustable in four directions. The box con- 
tains two A.R.A. standard terminals to which are con- 
nected the cables leading to the cab indicator. АП 
screws, nuts and bolts are locked to prevent their working 
loose under vibration. 

The right-angle drive assembly contains hardened 
steel bevel gears enclosed in a grease-tight housing 
running on ball-bearings, carried on a steel shaft, pressed 
and welded into a steel plate, which is bolted on the end 
of the truck axle. The flexible drive shaft is connected 
to the pinion by a key, or pin, through the hollow pinion 
shaft which engages with a flat surface on one side of the 
end piece of the flexible drive shaft, thus forming a slid- 
ing connection which will transmit torque, but makes it 
impossible to put any tension strain on the flexible shaft 
when rounding curves, etc. Any tension strain is taken 
by the flexible shaft sheath, which is clamped to the gear 
housing. ^ 

The gear housing is made grease-tight where the shafts 
enter it by labyrinth seals. Lubrication and cleaning are 
provided. for by two holes on opposite sides of the hous- 
ing, which are normally closed by 14-in. pipe plugs. Опе 
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of these holes may be provided with any desired lubrica- 
tion fitting or grease cup. 

The flexible-drive shaft is especially designed for loco- 
motive service. It is a 3@-1п. four-ply, steel wire shaft, 
designed to run in either direction, enclosed in a strong 
flexible steel sheath filled with lubricant. The sheath 
protects the shaft against damage from contact with 
foreign objects, prevents whipping and swaying at high 
speeds, takes up tension strain due to deflection, and 
prevents the gear housing from rotating. 

One end of the flexible shaft is connected to the 
magneto shaft by a shear-pin, which, if any damage 
should occur to prevent the free rotation of the magneto, 
will break off and allow the flexible-shaft and gears to 
revolve harmlessly and prevent further damage. The 
lower end of the flexible shaft is connected to the pinion 
shaft of the gear drive by a slip joint, which prevents 
any tension strain being put on the flexible shaft, and 
also allows the operation of connecting and disconnecting 
to be done simply and quickly. The ends of the shaft 
sheath are clamped solidly to the gear housing and 
magneto bearing housing by four 14-іп. machine screws 
in each end. The end fittings of the flexible shaft and 


An air filter 


HE dust, grit and water in compressed air, as well 
as the oil, rust and scale which is collected by the 
air as it passes through pipe lines on its way to 
compressed air tools, paint sprays, and compressed air 
equipment used in agitating liquids, are damaging ele- 
ments which should be eliminated, for they may cause 


Sectional view of the Model CP pipe-line air filter 


clogged air passages, worn parts and carbon, and thus 
lower the operating efficiency of the apparatus. 
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sheath are swaged by a special process, no soldered or 
brazed joints being used anywhere. 

The rheostat for correcting for changes in truck-wheel 
diameter consists of a molded bakelite base, on which are 
mounted the resistance coils and terminals, enclosed in a 
water-tight box fitted with a screw cover and two Jz-in. 
pipe conduit connections. Each terminal is marked with 
a number which represents the truck wheel diameter in 
inches. Adjustment is made by shifting the outer end of 
the connecting link on the center terminal to the outer 
terminal marked with the number which corresponds 
nearest to the truck-wheel diameter. 

The cab indicator has an exceptionally rugged volt- 
meter movement enclosed in a water-tight case. The 
scale is long and easily read, and is calibrated from 20 
m.p.h. backward, to 80 m.p.h. ahead. The scale opening 
is large enough to insure ample illumination from the 
regular gage-board lamp. The front of the case is of 
heavy plate glass, mounted in gaskets and protected by a 
cast-iron cover, except at the scale opening. At the bottom 
of the case is a water-tight terminal box, fitted with a 
14-in. pipe conduit connection and containing two A.R.A. 
standard terminals to which are connected the cables 
from the magneto. 


for pipe lines 


A filter which can easily be inserted in the air lines has 
recently been placed on the market by the Staynew Filter 
Corporation, Rochester, N. Y. It is claimed that it will 
remove dust, water, oil, rust, scale and other foreign 
matter from air passing through pipes and prevent wear 
and damage caused thereby. 

This filter consists of an aluminum housing enclosed in 
a pressed-steel housing, designed to withstand a working 
pressure of 125 lb. Mounted inside is a felt filter 
medium, formed in radial folds over radial wire screen 
fins, grouped around a central outlet. This permits mount- 
ing a relatively large area of felt in a compact space and 
allows the use of the entire available area of felt with a 
negligible restriction. The large capacity inserts are 
designed to pass 250 cu. ft. of free air per minute and 
contain 20 sq. ft. of felt surface within a volume slightly 
smaller than a cubic foot. 

As the air enters the top of the filter, it is thrown 

against the inner wall of a steel housing by a shield over 
the top of the filter. The downward velocity carries 
water, oil and most of the grit to the bottom of the shell. 
АП remaining water, oil, dust and grit is said to be caught 
by the filter. A drain cock is provided at the bottom to 
remove water, oil and sediment. 
. By closing a valve to shut off the air going into the 
filter housing and opening the drain cock, the air in the 
outlet pipes or hose is blown back through the filter 
proper, removing all material on the filter surface. The 
manufacturer claims that the filter can in this way be 
cleaned in about 10 minutes while in operation and that 
cleaning is necessary but twice a year under ordinary 
conditions. No oil drain or cleaning tanks are necessary, 
and the filter does not have to be removed when once in 
operation. 


Stinc CHuaiNs.—Suggestions regarding the proper uses of 
chain and data relative to safe working loads on Taylor- 
Mesaba double sling chains when used at various angles, are 
contained in revised blue print, No. B, issued by the S. G. 
Taylor Chain Company, Hammond, Ind. 
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Niles 100-ton bushing press 


press manufactured by the Niles Tool Works 

Company, Hamilton, Ohio, which is equipped 
with a special sliding table, provided with an in-and-out 
adjustment by a separate motor for pressing in and out 
driving box bushings. 

The sliding table is mounted directly on the base plate 
and is traversed in and out by a 1-hp. motor. On this 
table is a heavy cast-iron block or step, with a U-shaped 
opening, on which the driving boxes are supported when 
pressing out the brasses. The block is removable when 
desired and has three pins at the bottom, which engage 
corresponding holes in the top of the table for centering 
under the ram of the press. 

The traversing motor is reversible and has push-but- 
ton control with suitable limit switches to prevent over- 
travel in either direction. The motor is connected to the 
table by worm gearing with a rack and pinion for im- 
parting motion to the table. 

The machine has a capacity to press in or out brasses 
20 in. long. The width between the tension bars is 34 
in.; the stroke of the ram is 24 in. ; the maximum height 
between the top of the sliding table and ram is 43% in.; 
the pump, of the two-plunger type, is driven by a 714- 
hp. motor by direct gearing. 


d | \HE illustration shows a motor-driven bushing 


Niles bushing press equipped with a special sliding table 


High-speed grinding and snagging machines 


high speed grinding and snagging, has recently 
been placed on the market by the United States 
Electrical Tool Company, Cincinnati, Ohio. А speed 


A MACHINE, especially designed and built for 


CTRIC, 
c, e EC RICO, 
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A gri.der which turns at the rate of 9,500 surf:ce fect рег 
minute 


of 9,500 surface feet per minute is obtained on this 
machine with wheels 30 in. in diameter, having a 2'4-in. 
or 3-in. face, and 18-in. hole and operating on 40 or 60 
cycles. When worn down to 24 in. in diameter, the 
wheel turns at 7,500 surface feet per minute. Operat- 
ing on 25- and 50-cycle circuits, the 24-in. wheels with a 
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214-in. or 3-in. face and a 12-in. hole are recommended, 
giving 9,200 surface feet per minute. This machine is 
furnished for 220-, 440-, 550-volt, two- or three-phase 
alternating current, and 220-volt direct current. 

A 15-hp. motor is furnished which is designed for 
heavy duty grinding service, and built to A.I.E.E. 
specifications. It is rated for continuous service at full 
horsepower with a temperature rise of 40 deg. and with a 
momentary overload capacity of more than 100 per cent. 

The machine is built to the American Engineering 
Standard code of safety. The wheel flanges are keyed 
to the shaft and securely clamped to the wheel by cap 
screws. Structural steel safety hoods over the wheels 
are built for wheel speeds of 10,000 surface feet per 
minute, and the doors on the safety hoods are also 
fastened on by cap screws. 

The shaft is made of nickel steel in one piece, and 
mounted on four heavy-duty ball bearings in dust-proof 
housings. 


СоЕЕ1х FEEDWATER HEATER SvsrEM.— The J. S. Coffin, Jr., 
Company, 36 Grand avenue, Englewood, N. J., has issued a 
12-page booklet descriptive of the operation of the Coffin 
feedwater heater system. The booklet is intended to instruct 
enginemen and enginehouse men how to operate successfully 
and inspect Coffin equipment. A diagrammatic drawing shows 
the flow of water through the system. 


ARC-WreLpED CRANE.—Catalogue No. C-100, entitled “Cleve- 
land arc-welded roller-bearing crane,” issued by the Cleve- 
land Crane & Engineering Company, Wickliffe, Ohio, describes 
the construction features of overhead traveling cranes in which 
arc-welding is used in place of riveting and casting, and in 
which roller bearings are used throughout. The catalogue is 
well illustrated with detailed photographs and drawings 


533 


Rod milling cutters 


Mich., has recently placed on the market 

a range of rod channeling and shank end 
milling cutters. ‘They are of the inserted tooth 
type, intended for heavy duty. The high-speed 
steel teeth are of heavy stock and are tapered 
radially and also longitudinally, thus giving a double 
wedging angle resulting in maximum contact with the 
body and maximum support, and also rigidly locking 
the blade in place. The insertion of suitable shims, 
either in front of the blade or underneath it, sets the 
blade out as wear reduces its effectiveness. The shank 
end mills have a taper shank integral with the body and 
are furnished from 5 in. diameter by 3 in. length of 
cut to 8 in. diameter by 6 in. length of cut, with 
a suitable range of sizes between. Four different 
sized blades are applicable to the entire range, any one 
of which may be used in any individual cutter, if, in 
emergency, one does not have the proper blade at hand. 
The same is true of the channeling cutters which range 
from 814 in. diameter by 3 in. width to 12 in. 
diameter by 7 inches width. Here again four different 
size blades are all that are necessary to make replace- 
ments on the whole range. 


Tx: Goddard & Goddard Company, Detroit, 


Goddard & Goddard inserted-tooth cutters designed for 
milling locomotive rods 


Brown & Sharpe height-gage attachment 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. L, announces a new height-gage 


attachment, No. 465, for use with combination 
squares and sets. This attachment is used on the blade 
of the combination square and makes the tool a height 
gage. The vertical height of the scriber point is read 
directly. A feature of the attachment is that it can be 
used at all positions from the extreme top to the bottom 
of the blade. It is also reversible and can be used on 


Height-gage attachment for use with combination squares 
and sets 
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either side of the blade. This gives the greatest possible 
range of measurements. 


The frame of this attachment is drop forged and has a 
smooth japanned finish. The pointer is made of high 
quality steel, hardened, tempered and ground. The inside 
end of the pointer projects from the body of the attach- 
ment to the edge of the blade so that the height at which 
the pointer is set can be read easily. | 

This attachment is useful in making comparative 
measurements, finding heights or projections from plane 
surfaces, etc. It is made in two sizes, one of which, No. 
465A, is for use on Brown & Sharpe combination squares 
or sets having 9-in. blades ard the other, No. 465 B, is 
for use on Brown & Sharpe combination squares or sets 
having 12-in. 18-in., or 24-in. blades. These attach: 


ments cannot be used on B. & S. combination squares of 
sets having heavy blades. 


SmootH-On.—The wide variety of conditions under which 
Smooth-On can be applied are illustrated in a booklet entitled 
"Helpful ideas for engineers," issued by the Smooth-On Mfg. 
Company, Jersey City, N. J. The applications suggested in this 


booklet are brief abstracts from the 136-page Smooth-On hand: 
book. : 


Saws, Saw Toois лхо Macutxe Kwnives.—Catalogue No. 20 
of E. С. Atkins & Company, 402 South Illinois street, Indian- 
apolis, Ind., is cross-indexed in detail so that information on 
the various types of Atkins saws, saw tools and machine knives 
can casily be obtained. Owing to the varied uses for saws 
and the different classes of business affected, the complete 
product of the Atkins Company is divided into departments as 
follows: Mill saws, metal saws, the hardware line, saw tools 
and specialties, trowels, machine knives, manual training, Te- 
pair work and special work. 
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News of the Month 


Tur Bureau or Service of the Interstate Commerce Com- 
mission has issued a mimeographed circular of proposed 
amendments of transportation of explosives and other danger- 
ous articles. Petitions pertaining to these amendments will be 
considered at the next oral hearing in Docket 3666. A memo- 
randum of these changes include the following: Changes in 
the method of packing dynamite; increase in the maximum 
weight of charcoal screenings in cars over 36 ft. 6 in. long, 
increase in quantity and higher loading densities for anhydrous 
ammonia and liquefied petroleum gases; weight of express 
shipments of'pyroxylin plastics increased; extension for oné 
year from November 1, 1928, of the test period for special 
fiber board or pulp-board cases for matches, which includes 
a change in the shipping container specification, and the ship- 
ment of films by express, reel lengths extended. 


Meetings and Conventions 


Machine Shop Practice Division, A. S. M. E. 
national meeting 


THE TECHNICAL SESSIONS of the national meeting of the Ma- 
chine Shop Practice Division, American Society of Mechanical 
Engineers, will begin on Monday, September 24, at 8 p.m. 
aboard the steamer “Cincinnati,” leaving for Ashland, Ky., 
where, on Tuesday morning, September 25, the continuous 
sheet rolling mill plant of the American Rolling Mill Company 
will be inspected. On Tuesday evening at 8 p. m. there will be 
a symposium on lubrication, the principal speaker being Forrest 
E. Cardullo, chief engineer, G. A. Gray Company, Cincinnati, 
Ohio, who will present a paper on the theories of bearing 
lubrication. The technical sessions will then be resumed at the 
Hotel Sinton, Cincinnati, Wednesday, September 26, at 9:30 a.m. 
The symposium on machine tools, their use and application 
in modern manufacturing methods, will include the automotive 
and railroad fields and other industries. L. N. North, shop 
superintendent, Illinois Central, Chicago, will discuss the rail- 
toad industry. 

Inspection trips Wednesday afternoon and Thursday, Septem- 
ber 27, will conclude the program for this joint meeting of the 
Machine Shop Practice Division of the American Society of 
Mechanical Engineers and the Machine Tool Congress. 


Western metal Congress 

PLANS ARE BEING DEVELOPED for the participation of twelve 
national technical societies in the Western Metal Congress, 
Western States Metal and Machinery Exposition, and the 
semi-annual meeting of the American Society for Steel Treat- 
ing, which are scheduled to be held at Los Angeles, Cal, 
January 14 to 18, 1929. Five days will be devoted to technical 
sessions on the making, working and treating of metals, and 
the exposition will include displays of machinery, materials 
and appliances which will portray a complete cycle of the 
metal industry from the raw material to the finished product. 

The societies co-operating in the preparation of the program 
for the technical sessions are the American Society of 
Mechanical Engineers, American Institute of Mining and 
Metallurgical Engineers, California Division of Development 
and Production Engineering of the American Petroleum Insti- 
tute, American Welding Society, Society of Automotive En- 
gineers, Pacific Coast Electrical Association, Pacific Coast Gas 
Association, Institute of Marine Engineers, Metal Trades and 
Manufacturers Association, Chamber of Mines and Oils, 
National Purchasing Agents Association, and the American 


Tool Foremen's convention 


THE FOLLOWING program has been developed for the sixteenth 
annual convention of the American Railway Tool Foremen's 
Association to be held at the Hotel Sherman, Chicago, 
September 12 to 14, inclusive: 

Wednesday, September 12 


Meeting called to order at 9:30 a.m. 

Invocation by Rev. Orvis F. Jordan 

Opening address “Саг shop tools”, by P. Kass, superintendent of the car 
department, Chicago, Rock Island & Pacific, Chicago 

Address by president, E. A. Greame, tool foreman, Delaware, Lackawanna 
& Western. 

Report of setretary-treasurer, С. С. Macina, Chicago, Milwaukee, St 
Paul & Pacific, Chicago. 

Appointment of committees 

Unfinished and new business 

Adjournment 


Meeting called to order at 2:00 p.m. 
Report of Committee on Proper Heat Treatment of Steel, Chairman H. L. 


Taylor, supervisor of shop machinery and tools, Baltimore & Ohio, 
Baltimore, Md 


Adjournment 
Thursday, September 13 


Meeting called to order at 9:30 a.m. F 

Address by D. С. Curtis, chief purchasing officer, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago. 2 j 

Response by E. McKernan, supervisor of tools, Atchison, Topeka & 
Santa Fe, Topeka, Kans. К s 

Report of Committee on Standardization of Boiler Tools, by A. A. Ferguson, 
supervisor of tools, Missouri Pacific, St. Louis, Mo. | ' 

Report of Committee on Jigs апа Devices for the Locomotive Shops, Chair- 
man W. R. Millican, tool foreman, Missouri-Kansas-Texas, Parsons, 

ans. 

Election of officers 

Adjournment hs 

Special visit to exhibits 

Friday, September 14 


Meeting called to order at 9:30 a.m. " Р 
Report of Committee оп Rake and Clearance of Machine Tools, Chairman, 
. E. Carroll, supervisor of tools, Chesapeake & Ohio, Huntington, 


. Va. 
Report of Standardization Committee 
Report of special committees : 
Selection of place for next convention 
Convention adjournment 


General foremen's program of exceptional interest 


THE ACTIVITIES of the various committees of the International 
Railway General Foremen's Association during the past year 
have culminated in the form of an exceptionally well-balanced 
and interesting program for the 1928 convention which is to be 
held at Hotel Sherman, Chicago, September 18 to 21. The 
sessions have been arranged so as to be individual in their 
scope, each being devoted to an address, a topic and the 
discussion along specific lines. 

The officers and Executive Committee of this organization 
are making a special effort this year to bring to the attention 
of mechanical officers the advisability of attendance at the 1928 
convention on the part of shop superintendents, master 
mechanics, general foremen, car foremen, and shop and engine- 
house foremen and have provided a program that will be of 
interest to all of these men. 

Speakers that are well known throughout the country have 
consented to address the convention and, even though the 
presence of mechanical men at the meeting may call for some 
sacrifice or inconvenience, the effort apparently will be amply 
rewarded by the fund of information that the program affords. 
The General Foremen's Association has done an excellent piece 
of work in preparing for this event and it deserves the whole- 
hearted support of every officer and supervisor who can find 
it possible to attend. 

The complete program follows: 

Tuesday, September 18, 1928 
9:30 A. M. 


Address of welcome by City of Chicago Representative 


Society fur Steel Treating Response b 3 Armstrong, general foreman, Atchison, Topeka & 
^ Santa 
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Address by President F. M. A'Hearn, general foreman, Bessemer & Lake 
rie 
Report of secretary-treasurer, William Hall, Winona, Minn. 
Appointment of committees and доштае business 
Address by A. G. Pack, chief inspector, Bureau of Locomotive In. spection, 
IC C5 Washington, D. С. 
Response, C F. Baumann, general car foreman, C. & N. W. 
Topic No. 1—Reduction of federal defects, C. E. Horsley, general fore- 
. man, Illinois Central, chairman 
Discussion 
Wednesday, ROM MEE 19 
9:00 A. 
Address by U. e Hall, general supervisor of stores, jm Pacific System 
Response, R. F. Farrington, general foreman, P. & L. E. 
Topic No. 2—General foremen's responsibility for inactive stocks, George 
T. Boone, general foreman, Canadian National, chairman 
Discussion 
2:00 P. M. 


Address by, Roy V. Wright, editor, Railway Mechanical Engincer 
Response, J DW. Gibbons, general foreman, Atchison, Topeka & Santa 


y. 
Topic ‘xo. 3—How to improve personnel relations, C. Y. 
house foreman, Texarkana & Ft. Smith, chairman 
Discussion 
Election of officers. 


Thomas, engine- 


Thursday, September 20 
9:00 A. M. 


Address by W. G. Black, mechanical assistant to president, Erie 
nse, George H. Logan, general foreman, C N. W. 
Торе No. 4—General toremen's contribution to long runs, Frank В. 

Harman, assistant superintendent shops, Atchison, Topeka & Santa 
Fe, chairman 
Discussion 
2:00 P. M. 


Topic No. 5—How to get more miles per car per day, W. J. McCloskey, 
general car foreman, Illinois Central, chairman 


Discussion 
Friday, ати 21 


Address by W. Е. Dunham, лн car department, Chicago & 
Northwestern 

Response, J. Gullage, general car foreman, Boston & Maine 

Topic No. 6—Passenger and freight car repair classification, A. H. Keys, 
Baltimore & Ohio, chairman 

Discussion 

Report of committees 

Unfinished business 

New business 

Adjournment 


Car officers associations are consolidated 


THE EXECUTIVE COMMITTEES of the Railway Car Department 
Officers Association and the Southwest Master Car Builders’ 
and Supervisors’ Association, respectively, held a joint session, 
August 8, at the Hotel Statler, St. Louis, at which plans were 
perfected for a joint convention on September 11, 12 and 13. 
The question of consolidating the two associations into a 
single body was also discussed at length and it was decided that 
in the interest of economy and greater efficiency this step 
should be taken. The consolidation was effected, subject to 
the formal ratification of members at the joint convention, and 
the name “Master Car Builders’ and Supervisors’ Association” 
was chosen for the new association. The program of the 
joint meeting, to be held at the Hotel Statler, St. Louis, 
September 11, 12 and 13, is as follows: 

Tuesday, September 11 


10:00 a.m. Meeting called to order by С. W. Moore, assistant superin- 
tendent of motive power, St. Louis-San Francisco, and presi- 
dent, Southwest Master Car Builders’ and Supervisors’ Asso- 
ciation. 

10:05a.m. Invocation by В. F. Jamison, special traveling auditor, 
Southern, 

10:10 a.m. zm of welcome by Honorable Victor J. Miller, mayor of 
St. Louis. 

10:25 а.т. Response by T. J. O'Donnell, chief interchange inspector, Ni- 
agara Frontier Interchange Association. 

10:30a.m. Address by President Moore. 

10:45 алп, Report ot secretary-treasurer, E. H. Weigman, M. C. B. 
Kansas City Southern, for Southwest Master Car Builders’ 
and Supervisors’ Associaticn. 

11:30a.m. Address by Henry Miller, president, Terminal Railroad Asso- 
ciation of St. Louis. 

12:00 a.m. Address by Colonel B. W. Dunn, chief inspector, Bureau of 
Explosives, New York. . | 

2:00 p.m. Address by E. К. Campbell, St. Paul, Minn., president, Rail- 
way Car Department Officers’ Association. 

2:15 p.m. Report of secretary-treasurer, А. S. Sternberg, М. C. B., Belt 
Railway of Chicago, for Railway Car Department Officers’ 
Associati n, 

2:20 p.m. Address by R. C. White, assistant general manager, Missouri 
Pacific. 

2:40 p.m. Address by F. W. Brazier, assistant general superintendent 
rou ng stock. New York Central. 

3:00 p.m. Paper and discussion on “Higher maintenance of freight car 
equipment to reduce terminal and transit delays," by L. 
Wink, assistant superintendent car department, Chicago & 
North. Western. z 

4:30 p.m. Address on "Freight claim prevention in relation to mainte- 
nance of freight car equipment,” by Joe Marshall, special 
representative, American Railway Association, Chicago. 

Wednesday, September 12 

9:00 a.m. Paper and discussion on “The elimination of angle cocks from 
Passenger car equipment," by J. P. Stewart, general super- 
visor of air brakes, Missouri Pacific. 

10:15 a.m. Paper and discussion on "Efficiency of car shop operation,” 
by B. J. Huf, efficiency supervisor, Chicago & Eastern 
lilinois. 
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11:30 а.т. Report of committee on "'Elimination of Breese) spots and the 
Preparation of cars for commodity loading,” T. Westall, 
assistant M. C. B., New York Central, E uirga: 

Report оѓ Committee on Painting All Classes oí Car Equip- 
ment, E. S. Wilkins, master painter, Frisco Lines, chairman. 
Paper on “Testing of car materials," by J. R. Jackson, engi- 
neer of tests, Missouri Pacific. 

Report of Question Box Committee (A. R. A. Rules of In. 
terchange), J. Matthes, Jr., traveling car inspector, Wabash, 
chairman. 


2:00 p.m. 
3:00 p.m. 
4:00 p.m. 


Thursday, September 13 


Joint report of A. R. A. committee and discussion of A. R. A. 
Rules of Interchange, H. A. Siegwart, supervisor car repair 
bills, Missouri Pacific, chairman. 

Discussion of А. К. A. (Division V) committee report on 
"Freight and passenger car lubrication and reclamation of 
waste and oil" by J. Н. Gimpel, assistant superintendent 
car department, Wabash. 

12:00 noon. Paper on “The Inspector," by A. Armstrong, chief inter- 
change inspector, All Lines, Atlanta, Ga. 


9:00 a.m. 


10:30 a.m. 


2:00 p.m. Report ot Executive Committees on reorganization and con- 
solidaticn of the two associations, a Taylor, chairman. 
Southwest Executive Committee; B. Jamison, chairman. 
Executive Committee of the Railway cE Department Officers’ 
Association. : 

3:00 p.m. Report of Nominating Committee and election of officers {от 
the ensuing year. 

4:30 p.m. Closing remarks by presiding officers. 

5:00 p.m. Special remarks by T. J. O'Donnell. 


The following list gives names o 
meetings and places of meeting o 
clubs. 

Arr-Brake АѕѕосгАТІОМ.—Т. L. Burton, 165 Broadway, New York. Next 
meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 

AMERICAN  RáAILWAY Association Division V.—MECHANICAL.—V.. R. 
Hawthorne, 431 South Dearborn St., Chicago. 

Division V.—Eourpment PaiNTING SECTION.—V. К. Hawthorne, 
Chicago. Next mecting Windsor Hotel, Montreal, September 11-13. 
Division VI.—Puxcnases AND STORES.—W. J. Farrell, 30 Vesey 
St., New York. 

American RarLway Toot Foremen’s Assocration.—G. С. Macina, 11402 
Calumet avenue, Chicago. Annual convention Hotel Sherman, Chi- 
cago, September 12-14. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Society РОВ STEEL Treatinc.—W. Н. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. Annual convention October 8-12, Benjamin 
Franklin Hotel, Philadeiphia, Pa. 


American Society ror Testing MATERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


AMERICAN WrrDING Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. Fall meeting, October 8-12, Bellevue-Stratford 
Hotel, Philadelphia, Pa. 
AssociaTION oF RaiLWaY ELECTRICAL ENciNEERS.—]oseph А. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting, October 23-26, Hotel Sherman, Chicago. 


Canapian RaiLway CLus.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting Sep- 
tember 10 at 8:15 p.m. The constructicn of the Welland ship canal 
will be discussed by W. W. Butter, assistant engineer in charge. 

Car FonEMEN'S Association OF Сн1слсо.—Аагоп Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. Next 
meeting. September 17, 8 p. m. Car inspection will be discussed by 
C. J. Nelson, chief interchange inspector. 

Car FonEMEN's Association ОР Sr. Lours.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
mm carne June, July and August, at Broadview Hotel, East St. 

ouis, Ill. 


Car FonEMEN's Crun or Los Anceres.—J. W. Krause, 514 East Eighth 
St, Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Eiectric Club building, Los Angeles, Cal. 

CrNTRAL. Rartwav Crum.— 1H. D. Vought, 26 Cortlandt St... New York. 
Regular meetings second Tuesday each month, except Tune, July 
and August, at Hotel Statler, Buffalo. Next meeting September 13 
at 8 p, m. Canadian Pacific will show pictures, "A trip around the 
world." Annual ladies night. Entertainment. by Lew Fullerton, 
humorist. Dancing and butfet luncheon. 

CHIEF INTERCHANGE Car INSPECTORS’ AND Car FOREMEN'S ASSOCIATION.— 
(See Railway Car Department Officers! Association.) 

Cincinnati Rartway Сісв.—рЮ. К. Boyd, 3328 Beekman St.. Cincinnati. 
Recular meeting second Tuesday, February, May, September and 
November. Next mecting September 11, Hotel. Gibsen, Cincinnati, 
at 6 p.m. A representative of the Baltimore & Ohio will present 
a paper on the "Iron Horse”. Moving pictures. 

Creverann Rattway Crus.—F. L. Freri.ks, 14416 Adier Ave., Cleveland, 
Ohio. Meeting first Menday cach month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RarLroap Master  DrtacksMiTHS! AscoclATION.—W. J. 


secretaries, dates of next or regular 
mechanical associations and ratiroad 


Mayer, Michigan Central, 2347 Clark Ave, Detroit, Mich. 
INTERNATIONAL Ratuway Furr AssociarioN.—L. G. Plant, Railway Ex- 
change, МО E, Jackson Boulevard, Chicago. 1929 Annual Heeting 


Hotel Sherman, Chicago, May 7-10, inclusive. 

INTERNATIONAL RarLWAY Generar Forrmex’s Assocration.—William Hall, 
1101 W. Wabash Ave, Winona, Minn. Annual convention Hutel 
Sherman, Chicago, September 18-21, 1928. 

Lourstana Car DEPARTMENT Assocration.—l.. Brownlee, 3212 Delachaise 
street, New Orleans, La. Mectin:s third Thursday in each m nth. 

Master Poirremakers’ Assoctation.—Harry D. Vought, 26 Cortlandt St., 


New York. Annual meeting May 21-24, 1929, Hotel Biltmore, 
Atlanta, Ga. 

New Ехстлмо Rattroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular. mecting second Tuesday in each month, 


excepting June, July, August and September, Copley-Plaza Hotei, 
Boston. 
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New York RaiLROAD Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

wactFic RAiLWAY Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. Next meeting September 20, Hotel 
Oakland, Oakland, at 7.45 p.m. Paper on automatic train dispatch- 
ing will be presented by A. C. Holden, resident manager, General 
Railway Signal Company. Motion pictures, 

KAILWAY CAR DEPARTMENT OFFICERS’ AssOCIATION.—AÀ. S. Sternberg, Belt 
Railway, Clearing Station, Chicago. Joint convention with South- 
west Master Car Builders and Supervisors Association, September 
11-13, Hotel Statler, St. Louis, Mo. 

KAILWAY CLUB OF UREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. 

KAILWAY ULUB OF VPITTSBUKGH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Ра. Kegular meeting tourth l1hursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. Next 
meeting рое 27 at 7 p.m. eastern standard time. Paper on 
safety problems in coal mining will be presented by Н. B. Green- 
mh supervising engineer, United States Bureau of Mines, Pitts- 
burg 

Sr. Louis RarLway Crus.—B. W. Frauenthal, M. P. О. Drawer 24, St. 
Louis, Mo. Regular mectings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SOUTHWESTERN RaiLwav Crus.—A. T. Miller, Р. О. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Sovruwesr Master Car BUILDERS AND Supervisors AssociaTion.—E. Н. 
Weigman, master car builder, the Kansas City Southern, Pittsburg, 
Kan. Joint meeting with Railway Car Department Officers Associa- 
tion, September 11 to 13, Hotel Statler, St. Louis, Mo. 

Texas Car FOREMEN's AsSOCIATION.—AÀ. I. Parish, 106 West Front St., 
Fort Worth, Tex. egular meetings first Tuesday in each month. 
Terminal Hotel Bldg., Fort Worth, Tex. 

TRAvELING ENGINEER's AssociATION.—W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio.—Annual meeting Hotel Sherman, Chi- 
cago, September 25 to 28 inclusive. 

Western Rartway Crius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except "June, 
July and August. Next meeting September 17, Hotel Sherman, 
Chicago, at 8 p.m. Paper on here are the railways heading?" 
will be presented by Samuel О. Dunn, editor, Railway Age. 


Supply Trade Notes 


J. L. 1.АУА ЕЕ has been appointed assistant manager of the 
railway sales division of the Texas Company, with head- 
quarters at New York. 


Н. T. НЕАтН, formerly sales engineer of the Illinois Motive 
Equipment Company, has been appointed representative of 
the Timesaver Products Co., Chicago. 


WitLIAM Hunter, acting manager of the Niles-Bement- 
Pond Company, with headquarters at Philadelphia, Pa., has 
been appointed manager of the Philadelphia office. 


Extiot E. VAN CLEEF, 53 West Jackson boulevard, Chicago, 
has been appointed district sales agent in the Chicago terri- 
tory for the Roller-Smith Company of New York. 


PauL МАСКА. has been appointed vice-president of the 
Bethlehem Steel Corporation in charge of gencral sales, suc- 
ceeding E. S, Kinsley, who has retired to less active duties. 


Harotn S. RusseLL has been appointed representative of the 
Southern Wheel Company, with offices in the McCormick 
building, Chicago. Mr. Russell succeeds A. К. Hohmeyer, re- 
signed. 


Max Epstein, president of the General American Tank Car 
Corporation, Chicago, has been elected chairman of the board, 
and will be succeeded by Elias Mayer, general counsel and 
vice-president. 


Joser E. Brown, eastern sales manager of the Central Valve 
Manufacturing Company, Chicago, with headquarters at New 
York, has been elected vice-president, with headquarters in the 
Railway Exchange building, Chicago. 

Tur Kearney & Trecker CorporATION, Milwaukee, Wis., 
is building a new three-story office building to adjoin its 
Present office structure and provide increased facilities for of- 
fices that were formerly occupying shop area. 
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C. J. OrMsrEAD, western manager, Westinghouse Air Brake 
Company, with headquarters at Chicago, has been appointed 
assistant to the vice-president. He will be succeeded by С. 
D. Foltz, who has been assistant western manager. А. К. 
Hohmeyer has bcen appointed assistant western manager. 


PLANS FOR THE CONSOLIDATION of Steel & Tubes Incorporat- 
ed, Cleveland, Ohio, with the Republic Iron & Steel Company, 
have been negotiated and now await approval of the stock- 
holders. Myron A. Wick, president of Steel & Tubes In- 
corporated, will continue to manage the business of that 
company. 


J. B. LAUGHLIN, a director, and member of the executive 
committee of the Jones & Laughlin Steel Corporation, died on 
August 12, at his summer home at Hyannisport, Mass. Mr. 
Laughlin had served as treasurer of the Jones & Laughlin 
Steel Company from 1904 to 1910. He was in his sixty-fourth 
year at the time of his dcath. 


James McNaAucH10N, vice-president of the Baldwin Locomo- 
tive Works, in charge of the New York office, who died on 
July 27 at his home in Bronxville, N. Y., was born on August 
6, 1859, in Queensville, 
Ont. At the age of 14 
he went to Woodbridge, 
Ont, to become ap- 
prenticed to а manu- 
facturer there. Five 
years later he moved 
to the United States, 
and in 1881 entered the 
employ of the North- 
ern Pacific as shop 
foreman at Brainerd, 
Minn. In 1889, he 
became division super- 
intendent of rolling 
stock, with headquar- 
ters at Livingston, 
Mont. The following 
year he went to Wau- 
kesha, Wis. to become 
superintendent of mo- 
tive power of the Wis- 
consin Central (now a 
part of the Minneapolis, St. Paul & Sault Ste. Marie). He 
remained with this road until 1899 when he became super- 
intendent of the Brooks Locomotive Works at Dunkirk, N. 
Y. In 1902, upon the formation of the American Locomo- 
tive Company, he became general manager of the Brooks and 
Schenectady plants; in 1904 was appointed general manager 
at Schenectady, and in 1910, appointed vice-president in charge 
of manufacture. He resigned to become president of the Eddy- 
stone Munitions Company at Eddystone, Pa., in 1915, and in 
1920, became vice-president of the Baldwin Locomotive Works. 


James McNaughton 


ALBAN FrepericK Morris, vice-president and sales manager 
of the Morgan Engineering Company, Alliance, Ohio, has 
been elected president. Mr. Morris was born at Alliance, Ohio. 
After graduating from high school, he entered the employ of 
the Morgan Engineering Company as an office boy. He later 
worked in various offices of the company and as paymaster, 
after which he was employed in the estimating and cost 
department and then in the sales department. In 1903 he was 
appointed sales manager and, in 1923, vice-president and sales 
manager. 


Tue NATIONAL ALUMINATE СокрокАТІОМ, Chicago, has taken 
over the business of the Aluminate Sales Corporation, Chicago, 
and the Chicago Chemical Company. The officers of the 
new company are: Chairman of the board, Arthur Mecker, 
formerly president Aluminate Sales Corporation; president, H. 
A. Kern, formerly secretary-treasurer, Chicago Chemical Com- 
pany; vice-president, P. W. Evans, formerly secretary-treas- 
urer, Aluminate Sales Corporation and secretary-treasurer, H. 
А. Young, formerly office manager, Chicago Chemical Com- 


pany. 
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Personal Mention 


General 


J. W. Burnett, mastcr mechanic of the Wyoming division of 
the Union Pacific at Cheyenne, Wyo., has been appointed as- 
sistant superintendent of motive power, with headquarters at 
Omaha, Neb. 


C. Н. ТемРІЕ, chief of motive power and rolling stock of 
the Canadian Pacific, with headquarters at Montreal, Que., 
has retired from the service of that road after having served 
for over 40 years. 


H. B. BowEN, assistant superintendent of motive power and 
car department of the Canadian Pacific at Winnipeg, Man., 
has been appointed chief of motive power and rolling stock, 
succeeding C. H. Temple. 


Tuomas Hams ty, assistant superintendent in the motive 
power and car department of the Canadian Pacific at Winni- 
peg, Man., has been promoted to general superintendent of the 
Algoma district, with headquarters at North Bay, Ont., suc- 
ceeding Andrew Halkett, who has been transferred to the 
Alberta district. 


' CHARLES S. Giles, superintendent of machinery of the Louis- 
ville & Nashville at Louisville, Ky., has retired. Mr. Giles 


was born on November 2, 1856 at Rowlesburg, W. Va. He © 


entered railway service in 1873 as a machinist apprentice on 
the Baltimore & Ohio at Wheeling, W. Va., and from 1877 to 
1882, he was a machinist for this road, the Texas & Pacific, 
the Pennsylvania, and the Louisville & Nashville. From 1882 
until 1887, he was roundhouse foreman and machine shop 
foreman, of the Louisville & Nashville. In 1887, he was ap- 
pointed master mechanic at Birmingham, Ala.; in October, 1902, 
transferred to the main shops at Louisville, Ky.; on February 1, 
1904, promoted to the position of assistant superintendent of 
machinery, and on June 30, 1911, appointed superintendent of 
machinery. 


J. УУ. HISGHLEYMAN, assistant superintendent of motive 
power and machinery of the Union Pacific, at Omaha, Neb., 
has been appointed superintendent of motive power and ma- 
chinery of the Oregon Short Line, with headquarters at Poca- 
tello, Idaho, succeeding А. C. Hinckley, retired. Mr. Highlcy- 
man was born on December 24, 1868, at Spencer, W. Va. He 
entered railway service in July, 1886 as a machinist apprentice 
on the Missouri Pacific, and from 1893 to 1898 served as a 
machinist on the Union Pacific at Kansas City, Mo. During 
the latter year he was promoted to general foreman at Junction 
City, Kan.; in 1899, transferred to Kansas City; in 1906 ap- 
pointed district foreman with headquarters at Laramie, Wyo., 
and, in May, 1912, promoted to the position of master mechanic 
at Cheyenne, Wyo. From March, 1918, to April, 1919, Mr. 
Highleyman served in France, during the latter year returning 
to Cheyenne as master mechanic. In August, 1923, he was 
promoted to the position of assistant superintendent of motive 
power and machinery with headquarters at Omaha. 


C. J. BopEMER, acting superintendent of machinery of the 
l.ouisville & Nashville at Louisville, Ky., has been appointed 
superintendent of machinery, with headquarters at the same 
point. Mr. Bodemer has been in the service of the mechanical 
department of that railroad for 28 years. He was born on 
March 8, 1880, at Cincinnati, Ohio, and, after completing a 
course in the Cincinnati Technical School, graduated from a 
course in mechanical engineering at Purdue University in June, 
1900. In August, 1900, he entered the service of the L. & N. 
as an apprentice, later being advanced to erecting shop fore- 
man at Covington, Ky., where he remained until February, 
1905, when he was transferred to the South Louisville (Ky.) 
shops, He then became assistant general foreman at the South 
Louisville shops and, until 1919, served successively in that 
position, as general foreman of the Etowah (Tenn.) shops, 
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as gencral foreman of locomotive repairs and assistant master 
mechanic at South Louisville, and as master mechanic at the 
Decatur (Ala.) shops. On March 1, 1919, he was promoted 
to the position of assistant superintendent of machinery, with 
headquarters at Louisville. Mr. Bodemer’s appointment as 
acting superintendent of machinery became effective on August 
15, 1927. 


A. C. HiNCKLEY, superintendent of motive power and 
machinery of the Oregon Short Line at Pocatello, Idaho re- 
tired from active railroad service on August 1. Mr. Hinckley 
was born in 1863 at New York. Не received his education 
at Meads College and entered railway service in 1885 as a 
machinist apprentice on the Chicago, Pekin & Southwestern 
(now part of the Atchison, Topeka & Santa Fe). Later he 
was advanced to machinist and, in 1891, became: a locomotive 
engineman on the Chicago, Burlington & Quincy. From 1895 
to 1900, he served as master mechanic of the St. Joseph & 
Grand Island at St. Joseph, Mo. He was then appointed road 
ioreman of engines and, later, master mechanic of the Utah 
Central (now part of the Denver & Rio Grande Western), be- 
coming master mechanic of the Denver & Rio Grande at 
Salida, Colo., in 1904, and master mechanic of the Cincinnati, 
Hamilton & Dayton (now part of the Baltimore & Ohio) at 
Lima, Ohio, in 1907. In January, 1910, he was promoted to 
the position of assistant master mechanic of the Southern 
Pacific at West .Oakland, Cal. Later in the same year he 
was appointed master mechanic at that point and, in May, 1914, 
appointed superintendent of motive power and machinery of 
the Oregon Short Line. 


Master Mechanics and Road Foremen 


Н. L. Nancarrow, assistant master mechanic of the Akron 
division of the Pennsylvania at Akron, Ohio, has been pro- 
moted to master mechanic of the Erie and Ashtabula division, 
with headquarters at Mahoningtown, Pa, succeeding H. S. 
Noble. 


J. P. DniscoLr, master mechanic of the Erie at Little Ferry, 
N. J., has been appointed master mechanic with headquarters 
at Secaucus, N. J. The position of master mechanic at Little 
Ferry, N. J. has been abolished. 


Joun GocERTY, master mechanic of the Western division of 
the Union Pacific at Green River, Wyo., has been transferred 
to the Wyoming division, with headquarters at Cheyenne, W yo. 


Shop and Enginehouse 


Е. E. SIMMERMAN, assistant foreman of the Norfolk & 
Western at Eckman, W. Va, has been transferred to Blue- 
stone, W. Va., succeeding E. L. Peters. 


Е. L. FRERICKS has been appointed assistant general foreman 
(Nottingham shops) of the New York Central, with head- 
quarters at Cleveland, Ohio. 


D. Н. Кіснмомр, has been promoted to the position of night 
enginehouse foreman of the Twenty-third street shops of the 
Chesapeake & Ohio at Ashland, Ky., succeeding R. L. Schroyer. 


К. І. Scuroyer, night enginehouse foreman of the Twenty- 
third street shops of the Chesapeake & Ohio at Ashland, Ky., 
has been promoted to the position of day enginehouse foreman. 


Joun Keno, wheel foreman of the Delaware, Lackawanna 
& Western at Kingsland, N. J., has been promoted to the posi- 
tion of enginehouse foreman, with headquarters at Secaucus, 


N. J. 


Н. Е. Starry, mechanical inspector of the Norfolk & West- 
ern at Roanoke, Va., has been appointed general foreman, 
with headquarters at Kenova, W. Va., succeeding J. T. Heidler, 
deceased. 


Н. №. Кғүхот.0<, assistant general foreman of the Norfolk 
& Western at Bluefield, W. Va., has been appointed mechani- 
cal inspector of the shops at Roanoke, Va., succeeding H. F. 
Staley. 
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Not made to compromise with quality, safety 
or enduring service—Timken Bearings for rail- 
roads are strictly railroad bearings. 


Timken electric steel, Timken tapered construc- 
tion and Timken POSITIVELY ALIGNED 
ROLLS form a combination that endures under 
radial load, thrust and shock, saves fuel, lessens 
lubrication and maintenance cost. 


Moreover, all Timken’s resources, ability and 
research serve as the continual pledge of an in- 
stitution that believes in what it produces and 
backs that belief to the limit. 
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Federal locomotive defects must be corrected when- 


ever and wherever found. The place to begin, how- 
ever, is at the back shop as each 


Eliminating locomotive goes through the shop 
locomotive for general repairs. With a 
defects thorough-going, | workman-like 


job done here, the foundation is 
established for a period of 12 months, more or less, of 
effective service of the locomotives with maximum free- 
dom from delays and interference with operation caused 
by the development of locomotive defects. This fact 
was strongly emphasized by A. G. Pack, chief inspector, 
Bureau of Locomotive Inspection, Interstate Commerce 
Commission, in a recent address before the Interna- 
tional Railway General Foremen's Association at Chi- 
cago. Mr. Pack said, "Prevention is the first requisite 
in the orderly process of reduction or elimination of 
defects, and assuming that the builder and associated 
agencies have done their part, this must start in the 
back shop. .... So long as a locomotive is to be con- 
tinued in use, it should be turned out after each general 
repair with unimpaired ability to handle its full tonnage 
on scheduled time." It is a generally recognized fact, 
which, however, cannot be stressed too often, that 
general repairs accompanied by detailed and careful 
preliminary and final inspections to check the quality of 
the work are, as Mr. Pack says, "a prime requisite in 
the process of eliminating defects." 


A locomotive erecting shop recently was tied up almost 
seven hours by the failure of a 250-ton overhead crane. 
Investigation revealed that the 


Maintenance shop cranes were inspected only at 
of infrequent intervals. All cranes, 
cranes especially those that are important 


units of the material handling 
systems, should be inspected daily. The defects shown 
on the inspection reports should be given immediate 
attention. The mechanical parts are subjected to severe 
service and wear is rapid. The crane trolley with its 
hoisting gear is especially important because of the severe 
service to which it is subjected. There should be spare 
parts in stock for all bearings or other quick-wearing 
parts, also for any electrical parts that may burn out. It 
is unwise to overload a crane; it is dangerous to the 
workmen below and contributes to rapid wear of the gear 
train, and the practice should not be tolerated. The 
lubrication of all working parts and bearings is important 
and should be attended to regularly. The use of ball or 
roller bearings reduces the amount of labor necessary 
for attending to lubrication. Particular attention should 
be paid to the cables because they wear quickly. The 
rails on which the crane runs should be lined up regular- 
ly. Only by repairing small defects as they occur can 
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crane equipment be maintained without breakdowns at 
inopportune times. 


At frequent intervals word is passed around to 
shop foremen to clean up their departments preparatory 
to a visit from an officer or the 

Unusual method directors. Such visitors are not 

of shop usually keenly critical of details 
inspection and unless some part of the shop 
shows unmistakable evidence of 
bad housekeeping, no comment of the visitor, except 
perhaps a general expression of approval, is even likely 
to be passed on to the foreman. This quite naturally 
confirms each one in his opinion that his own house- 
keeping is above reproach. 

Recently, in a large railroad shop, the foremen were 
made to realize fully that each had something to learn 
as to what constitutes good shop housekeeping. The 
usual word was passed to the department foremen to 
be prepared for a visit to be made on a Saturday morn- 
ing by the chief mechanical officer. The officer did not 
appear, but the foremen were asked to meet at the 
shop superintendent's office directly after lunch. When 
they were assembled, each foreman was assigned to 
inspect a department other than his own, with in- 
structions that he make out a complete written report 
as to the conditions found. They also were requested 


to include in their reports any particularly effective 


methods of keeping a shop clean, of providing safety 
for the workmen, or any other practical ideas they 
might find that could be generally used throughout the 
shop. The foremen were assured that this unusual pro- 
cedure was to be carried out in a friendly spirit for the 
mutual benefit of the entire staff and of the shop as a 
whole and that nothing in any of the reports would be 
held against any of the foremen. With this assurance, 
the members of the staff entered into the plan whole- 
heartedly, each realizing that he would derive some 
benefit from the final results. 

Each foreman made a thorough inspection of the 
department to which he was assigned and submitted a 
complete report of his findings and recommendations. 
Each foreman received a copy of the report concerning 
his own department. In addition, a committee, selected 
by the shop superintendent, studied the reports and 
recommended that certain practices be adopted through- 
out the shops. These recommendations were practi- 
cally all put into effect. Each of the foremen found 
that he had much to learn about keeping a shop clean. 

Most foremen take a personal pride in their shop but, 
owing to their many other more important duties, tend 
to neglect their housecleaning responsibilities, with the 
result that they are apt to get into a self-satisfied rut. 
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Perhaps there are other shop superintendents who find 
that their foremen are neglecting to give proper con- 
sideration to methods of good housckeeping as applied 
to railroad shops. Perhaps the method of inspection 
mentioned in the above paragraphs would prove bene- 
ficial to such foremen. 


One of the most tiresome jobs either in a car or loco- 
motive repair shop is repairing trucks, especially if the 
work is done on the floor instead 
Reducing fatigue of over a pit. Considering the 
in fact that most of the work on 
truck repairs car, engine and tender trucks is 
performed while the trucks are 
removed from under the equipment, there is little rea- 
son for a man having to crawl around on his back on 
the floor underneath a truck. One railroad has recog- 
nized the effect of such fatiguing work on production, 
and is now installing the necessary equipment and facil- 
ities to get truck work up to what is termed “bench 
height”. In one of its car shops, it has made use of 
a number of scrap truck arch bars, which are inverted 
and secured to the floor, thus serving as trusses on 
which the rails of the truck repair track are bolted. 
Trucks to be repaired are run up on the raised track 
where they are at a convenient height and location for 
the workmen. This study is being extended to other 
jobs with the object of getting as much work off the 
floor as possible. This recognition of fatigue as a fac- 
tor in car and locomotive repair work is important. A 
good feature in connection with the installation of 
“bench height” facilities, is that it can be done in the 
majority of cases with scrap material. In other words, 
much of the elimination of fatigue can be made to pay 
a big return on a small investment. 


Railroads must make their own special small tools 
which are not required in sufficient quantities to make 


it profitable for supply com- 
Machine 


panies to manufacture them. 
tool It pays to discuss tool problems 
fundamentals with the manufacturers who are 


specialists in their respective 

.lines. Tools should not be made with greater refine- 

ments in design than needed for the particular work 

in hand. Expensive high production tools should not 

be purchased for outlying shops and enginehouses 
where quantity production is not required. 

These and numerous other points were ably touched 
on by D. C. Curtis, chief purchasing officer of the Chi- 
cago, Milwaukee, St. Paul & Pacific, at the sixteenth 
annual convention of the American Railway Tool Fore- 
men’s Association held at Chicago, September 12-14, 
inclusive. One paragraph in particular is notable be- 
cause of its authoritative statement about obsolescence 
Mr. Curtis said, “Тһе tendency in railway tool design 
is to make tools that will not wear out. This practice 
is not always sound. A tool should be made so that 
it will produce a profit for its user. It should be made 
to last only a reasonable length of time and pay a divi- 
dend in that time. Some of the most successful users 
of tools, particularly in production work, build their 
tools only for a life of five years, during which the 
tools must pay for themselves. This enables the user 
to take advantage of the improvements that are so 
rapidly being made, or to discard the tool without loss 
if conditions change so that it is no longer needed." 
The justification for continuing any machine tool in 
service for the sole reason that it is still in condition 
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to run and pertorm its original function is amply re- 
futed by this statement. 

As indicated by Mr. Curtis in another part of his ad- 
dress, it is highly profitable to appraise machine opera- 
tion on facts and a real knowledge of costs rather than 
on personal opinions, as is now sometimes the case, and 
a foreman possessed of this information is much more 
apt to get the machines he desires. The additional sug- 
gestions of Mr. Curtis regarding budgeting tool room 
expenses, consolidating requisitions for tool parts, etc., 
deserve careful consideration in the interests of more 
efficient shop operation. 


Railroad men, as a general rule, are inclined to be con- 
servative in their attitude toward new developments in 
their field, particularly where 
such developments are radical in 
nature and involve decided 
changes in materials or practices. 
This conservatism evidenced it- 
self when the use of lacquer for finishing cars and loco- 
tives first attracted attention, and observers at the 1926 
meeting of the A.R.A. Equipment Painting Section at 
Detroit might have felt that members of that section 
carried this characteristic to the point of narrow-mind- 
edness in apparently opposing the use of this modern 
finish. Such, however. was not the case, and their 
position has proved to be of inestimable value, not only 
to the railroads but to the finish manufacturers. In the 
intervening period, the railroads have learned a great 
deal about lacquer and the necessity of overcoming the 
early objections to its use has contributed to a re 
markable development not only in this type of finish, 
but in finishing methods as well. At this year's meeting 
of the Equipment Painting Section at Montreal, lacquer 
and its application occupied the center of the stage and, 
while it can not be said that there is a widespread move 
to adopt this finish, there was in evidence a decided 
willingness to consider its advantages and to learn more 
about the problems which must be solved before its 
general application may be carried out with complete 
Success. 

Lacquer has several advantages, among which are the 
ease of application and the saving in shop time because 
of its rapid drying properties. Аз to its durability, 
service tests on both cars and locomotives seem to indi- 
cate that a somewhat longer life may reasonably be 
expected. As to its cost, that is something that can be 
decided only after taking several factors into consider- 
ation. The principal obstacles to its general adoption, 
aside from the fact that it is vet comparatively new, 
seem to be the question as to whether or not its use 
constitutes a detriment to the health of the workmen 
and the more important fact that it does introduce a 
fire hazard. Both of these factors were discussed at 
length during the Montreal meeting, with the result that 
information was brought out to the effect that the elim- 
ination of benzol from lacquer has removed the danger 
of ill effects on the health of workers, and that the hre 
hazard can be reduced to a negligible quantity by the in- 
stallation of proper shop equipment and strict attention 
to certain safety measures, some of which are desirable, 
if not essential, where other finishes are used. The 
groundwork for the use of lacquer has been laid and 
the committees of the Equipment Painting Section are to 
be commended on the fund of valuable information that 
has been placed on record in the proceedings of the 
1928 meeting. The road to a more durable and less ex- 
pensive finish for railway equipment seems to be quite 
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clearly defined, and the real value of the кора al- 
ready brought to light is that is may be used as the basi 
of an intelligent consideration of the possibilities of this 
modern finishing material by those roads that have not 
yet experimented with its use. 


A letter commenting on an editorial published in the 


June 27, 1928, issue of the Daily Railway Age appears 
on the Reader's Page of this 


The A.R.A. issue, in which the writer makes 
loading a number of suggestions con- 
rules cerning the arrangement of the 


loading rules book. The writer 
does not agree with the statement in the editorial to 
the effect that the present book of loading rules is serv- 
ing its purpose quite efficiently in its present form and 
gives reasons to show that it is not only cumbersome, 
but inconvenient as a reference book for the use of the 
inspector. The Bureau of Explosives pamphlet No. 9, 
to which he refers as an improvement over the A.R.A. 
loading rules book, is 4 in. by 8 in. and contains 377 
printed pages. This number does not include a consid- 
erable number of drawings, printed on a tough quality 
of thin paper, which are inserted between the pages con- 
taining the text to which the drawings refer. The 
A.R.A. loading rules book is 5 in. by 772 in. and has 
259 printed pages. The drawings are included in the 
text matter. | 

Many of the drawings in the loading rules book oc- 
cupy a full page each, and as many as twelve to thir- 
teen of these full-page drawings are printed on conse- 
cutive pages. As is pointed out in the letter this arrange- 
ment frequently requires the exasperating necessity of 
having to leaf over a number of intervening pages in 
the process of reading a particular rule. Undoubtedly 
the arrangement of the book as a handy means of refer- 
ence could be improved by grouping at least the full- 
page drawings in the back of the book. | 

The suggestion of the writer that the Committee on 
Loading Rules make one general rule confined to the 
requirements applying universally to all classes of load- 
ing and then repeat each rule of less than universal ap- 
plication in the rules of each group to which it applies, 
will, if carried out, greatly reduce the number of cross 
references which must be looked up by the interchange 
inspector who has not committed the rules to memory, 
before he can, with confidence, pass on the correctness 
of the loading of the great variety of commodities cov- 
ered by the rules, many of which come to his attention 
only occasionally. This increase in convenience, how- 
ever, would probably cost some increase in the size of 
the book. i 

Our correspondent has first-hand knowledge of the 
problems of the interchange inspector and may be pu 
doned for giving greater weight to the convenience o 
the inspector than to that of the shipper. Тһе latter, in 
most cases, is interested in the rules pertaining to a 
limited number of commodities and, when the require- 
ments for loading these particular commodities have 
once been mastered, he has little need for further refer- 
ence to the rule book. The interchange inspector, on 
the other hand, must, at one time or another, check the 
correctness of the application of every rule in the book 
and must do it, one may say. on the spur of the n 

The real question raised by our correspondent is 
whether the objective of the committee, in its о 
ment of the rules, should be the паа 
of the shipper, or the maximum convenience for : р 
railroad inspector. Should this question be answere 


in favor of the inspector? 
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Since the printing of the September issue of the Railway 
Mechanical Engineer, conventions have been held by the 
American Railway Tool Fore- 
A month men’s Association; jointly by 
of the Railway Car Department 
conventions Officers’ Association and the 
Southwest Master Car Builders’ 
and Supervisors’ Association; by the Equipment Paint- 
ing Section of the Mechanical Division, American Rail- 
way Association; by the International Railway General 
Foremen's Association, and by the Traveling Engineers' 
Association, There are few of our readers who have 
no interest in the problems dealt with by any of these 
associations, and we believe that most of our readers 
are vitally interested in some of the problems dealt with 
by at least one of these associations. To report the pro- 
ceedings of all of them, even confining ourselves to a 
selection of those subjects in which the interest is most 
general, requires the major portion of the space available 
in this issue. It becomes, therefore, essentially a con- 
vention issue. 
_ Some of the convention reports deal with matters of 
interest specifically to both car department and locomo- 
tive department supervisors, and the retention, there- 
fore, of our customary Car Department and Shop Prac- 
tice headings would prove misleading to our readers. 
For this issue we have, therefore, dispensed with these 
departmental sub-divisions of the material in the paper 
and, while the articles have been arranged without re- 
gard specifically to their departmental appeal, we be- 
lieve all of our readers will find their interests no less 
adequately served for that reason. In addition to the 
Proceedings of the associations already mentioned 
there will be found an excellent paper which was pre- 
sented at the convention of the International Railroad 
Master Blacksmiths’ Association held just prior to the 
closing of the September issue. 
| Тһе holding of conventions of six associations deal- 
ing with various phases of the problems of equipment, 
maintenance and operation within a period of but little 
more than a month tends to focus the attention of all 
officers and supervisors of the mechanical department 
on the subject of association work in general and, no 
doubt, leads many officers to ask themselves whether 
these numerous associations are really justified by the 
results which they produce. ‘ 

This question can only partially be answered by a 
study of the various Proceedings printed in this issue. 
This statement does not imply that the programs of any 
of these associations were lacking in addresses of in- 
spirational value or in papers and committee reports 
containing recommendations or suggestions of practical 
value. Inspiration, broadened knowledge, and sugges- 
tions for improved practice are in themselves of no 
value, however, until they have been applied in such a 
way that the supervisor who has had the benefit of 
them can be seen to be a better and more effective man 
for his job as a result of his participation in the work 
of his association, No member of any of these asso- 
ciations who has its interests at heart will allow the 
vear to pass, therefore, without making an earnest ef- 
fort at a practical demonstration of the value of his 
association in the everyday conduct of his duties. Bet- 
ter shop practices, or better car and locomotive conditions, 
or more efficient maintenance expenditures, or a more 
aggressive and more intelligent fight for improved facil- 
ities, or smoother employee relations, or better judg- 
ment in the selection of materials or, perhaps, all of 
these things combined will be sure to follow. 
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The Ljungstrom turbine locomotive 


Designs developed for the Argentine State and Swedish 


Ljungstrom turbine locomotive leaving Tafi Viejo, Argentina, with a fast train 


Birger Ljungstrom, started work on the develop- 

ment of a complete design of turbine locomotive, 
which finally resulted in the building of what has been 
known for a number of years as the first Swedish 
Ljungstrom turbine locomotive. This locomotive, de- 
scriptions of which have been published in these col- 
umns, was constructed by Aktiebolaget Ljungstroms 
Angturbin, Stockholm, Sweden, in 1921. It was built 
primarily for experimental purposes and has been put 
through a large number of road and plant tests since 
its construction. 

The latest developments of the Ljungstrom turbine 
locomotive are the 2,000-hp. express turbine locomotive 
built by Messrs. Beyer, Peacock & Co., Ltd., Manches- 
ter, England, which has been running in regular serv- 
ice on the Midland Division of the London, Midland 
& Scottish Railway since July, 1927, a 1,750-hp. freight 
locomotive built by Nydquist & Holm, Trollhattan, 
Sweden, for the Argentine State Railways, and an 
1,800-hp. express locomotive for the Swedish State 
Railways, which was also built by the latter company. 
The design and construction of the English locomotive 
is similar in many respects to that of the Argentine 
locomotive, except that the former is standard gage 
znd burns coal, while the latter is meter gage (3 ft. 
3% in.) and uses oil for fuel. The results of the ex- 
periences with the first locomotive were embodied in all 
three of the new designs, and as a result they differ 
considerakly in details and appearance. 


| ‚Бике, years ago, the brothers, Frederick and 


The Ljungstrom locomotive built for the Argentine 
State Railways 


One of the drawings shows the elevation, plan and a 
number of cross sections of the Ljungstrom turbine 
locomotive, which was delivered to the Argentine State 
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State Railways and London, Midland & Scottish 


represent latest construction 


Railways for trial in freight service in 1925. Previous 
to shipment, however, this locomotive was tested on a 
specially built testing plant, located at the works of 
Messrs. Nydquist & Holm. This plant was built only 
for testing the mechanical features of the locomotive, 
and for establishing the capacity of the boiler and con- 
denser. The boiler was fired with an oil-firing appar- 
atus of Ljungstrom design, and the first tests were made 
to ascertain its reliability. The builders succeeded in 
obtaining satisfactory combustion, and a boiler efficiency 
of 87 per cent in these tests. The test on the condens- 
er was also satisfactory. 

These tests, however, were discontinued on Septem- 
ber 24, 1925, the time for delivery being overdue, and 
the locomotive was shipped on October 14, 1925, to 
Buenos Aires, where it was reassembled in the locomo- 
tive shops of the Argentine State Railways at Tafi 
Viejo. The work of assembly was completed in Feb- 
ruary, 1926, at which time road tests were inaugurated. 
No road tests were made in Sweden because of the lack 
of meter-gage track. 


Road tests in Argentine 


A number of preliminary trips of short duration were 
made in February and March, 1926, for the purpose of 
adjusting the mechanical details and also to adjust the 
oil burners to the quality of fuel oil used by the Argen- 
tine State Railways. The fuel oil used in that country 
is considerably heavier than that used in Europe. How- 
ever, only a few alterations to the oil burner apparatus 
ыз: necessary for it to handle the heavier oil satisfac- 
torily. 

On March 13, 1926, the first test was made over the 
Tucuman and Santa Fe line, over which the locomotive 
was to be used in regular freight service. This line 
has a gradual slope from Santa Fe to Huyamampa, 
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which is about 415 miles from Santa Fe. From Ниу- 
amampa to Tucuman, a distance of a little over 82 
miles, the line passes through the first approaches of 
the Andes Mountains and Tucuman is about 740 ft. 
above Huyamampa. The builders guaranteed an oil 
consumption of 50 per cent of that consumed by the 
piston type locomotives purchased in 1924. This fuel 
saving, however, was only guaranteed during the cold 
season of the year. During the hot season, when the 
transfer of heat through the surfaces of the air-cooled 
condenser is reduced, the guarantee was reduced to 40 


Comparative table of dimensions, weights and proportions 
of the three latest Ljungstrom turbine 


locomotives 
Railroad мшу кажа Swedish State Argentine State London. Midland 
& Scottish 
Builder... sm Nydquist & — Nydquist & Beyer, Peacock 
Holm Holm Co., Ltd. 
беген Res vs 4 ft. 815 in. Freight Express 


Track gage 3 ít. 3% in. 4 ft. 8% in. 


Weights in. working 


order: 
On drivers ........... 110,000 Ib. 113,680 Ib. 108,000 Ib. 
On front truck....... 56,400 Ib. 54,700 1b. 52,200 Ib. 
On intermediate truck. 105,000 Ib. 72.050 lb. 87,200 Ib. 
On rear truck........ 44,000 Ib. 28,420 Ib. 38.600 Ib. 
Total engine ........ 315,400 Ib. 268.850 lb. 286.000 Ib, 
Wheel bases: ? . 
Driving ............ 4 60 ft. 8% in. 54 ít, 8 in. 63 ft. P 
Total engine ......... 74 ít. 95$ in. 70 ft. 73 ft. 11 in. 
Wheels, diameter outside 

tires: 

Driving s . 60 in. 58 in. 63 in. 

Front truck .... 39 in. 

Intermediate truck . — 39 in. 

Rear truck .......... ———— ——— 39 in, 
Boiler: 

ҮРӨ is tires oe eos Straight top Straight top Belpaire 
Steam pressure ....... 280 lb. 280 1b. 300 lb. 
Fuel, kind ........... Coal Oil Coal 
Diameter, first ring, in- И 

side оао === --—— 72 in. 
Firebox, length and К 

Width кака жула кик» —— ——— 65 7/16 in. by 

65 11/16 in. 
Tubes and flues, num. 

ber and diameter.... ——— ———— 228—214 in. 
Length over tube sheets ——— 9 ft. 65$ in. 
Grate area .......... 30 sq. ft. 

Heating surfaces: 140 sq. ft 
Firebox ............. ft. 129 sq. ft. 1,480 sq. ft 
Tubes and flues...... . ft. 950 sq. ft. 1,620 sq. ft. 
Total evaporative. . ft. 1,079 sq. ft. 640 sq. ft 
Superheating ........ ft. 615 sq. ft 
Comb. evap. and 2,260 sq. ft 

perheat. .......... sq. ft. 1,694 sq. ft. 

Miscellaneous data: 

Water capacity, boiler. 11,050 gal. 

Water capacity, соп- —— 
denser ....... eese. 12.150 gal. 

Cooling surface, con- 12,900 sq. ft. —— 
denser гәза 12,900 sq. ft. 

Air preheater, heating 8,600 sq. ft. 

SUrLACE 23.6 ese seas 9 tons 8.690 sq. ft. 6 tons 
Fuel capacity ........ 14.300 gal. 75 
Maximum speed, m.p.h. 32.800 Ib. 40.5 36,000 Ib. 
Tractive force ........ 1,800 33.000 1b. 2,000 

fax. hp. rating at rail. 1,750 

Weight proportions: 
Weight on drivers + 

total engine weight, 

per cent ....... .... 35 42.2 37.8 
Weight on drivers + 

tractive force ...... 3.36 3.44 3.0 

Boiler proportions: 
Tractive force + comb. 

heat. surface ....... 15.7 19.5 15.94 
Firebox heat. surface -- 

grate area ......... 3.85 4.67 
Comb. heat. surface + 

grate area ......... 3.5 — 75.4 
Firebox heat. surface, 

per cent of evap. 

heat. surface ....... 9.65 11.95 8.64 


per cent. The water consumption was guaranteed to be 
52.8 gal. per hour. 

This fuel and water consumption of the turbine loco- 
motive had to be calculated from the results taken from 
four official tests, one made during each season of the 
year. Of the 500 miles lying between Santa Fe and 
Tucuman, approximately 250 miles is through desert 
country in which the water supply and facilities are 
not adequate for locomotive purposes. Аз a result, pis- 
ton locomotives are required to haul about 24,000 gal. 
of water in the train, not including the supply on the 
tender. In addition, the water supply outside of this 
desert area was such as to cause rapid corrosion in the 
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boilers, which in several instances, resulted in serious 
explosions. 

The results of the four test runs, especially from the 
standpoint of water consumption, showed that the tur- 
bine locomotive was well fitted for service in desert 
country and in territories where the water supply was 
bad for steam generation. The total water consumption 
of the turbine locomotive was sufficiently small so that 
all the water required for leakage losses could readily 
he evaporated before being delivered to the locomotive. 
No deposit was found in the boiler at the end of the 
trial year. However, silt and other impurities in the 
water had, in some instances, caused trouble, especially 
in the tubes of the superheater. This difficulty was 


=.) 
Summary of four road tests with the Argentine Ljungstrom 
locomotive between Tucuman and Santa Fe 


Water Oil 

, con- con- Average 
Air sumption, sumption, train 

Road temp., Vacuum, gal. Ib. per weight, 
test Date deg. F. in, per hr. 1,000 t.m. tons 
1 March 23-25, 26 83 21.5 44 31 920 
2 June 13-15. 26 * * 48 38 920 
3 Sept. 17, 19, 26 88-66 * 41 27 1,600 
Nov. 23-25, 26 100-86 16-22 48 35 1,320 


4 
* Not indicated in the report. 


eventually corrected, as the superheater tubes had been 
constructed with too small a diameter, and had a ten- 
dency to become plugged. 

From the standpoint of performance, the tests 
showed that the turbine locomotive could start and haul 
heavy trains with comparative ease. This feature is 
particularly advantageous in Argentine, owing to the 
fact that heavy freight traffic is of a periodic nature. 
In certain seasons of the year, the sugar business is 
heavy, which, in addition to the regular freight traffic, 
throws a considerably increased burden on the railroad. 
During the past year, the turbine locomotive has been 
of considerable assistance in relieving congestion at in- 
termediate terminals. 

Data obtained from the four official road tests be- 


аар ЫЫ гыл ые РТЫ M det 
Results of three road tests for fuel consumption made with 
the Swedish experimental locomotive in 1921 


Date of test .............. July 27 Aug. 12 Aug. 16 
Speed of the locomotive, m 36.4 37.6 39.6 
Brake horsepower ............ 484 478 524 
Loss in brake, bearings, gears, 

pump and fans, һр... 179.5 189.5 205 _ 
Output of turbine, Һр.................... 662 670 728 
Coal fired per hour, 1Ь................... 916 980 1,028 
Coal consumption per turbine hp. per hr., lb. 1.37 1.46 1.39 
Heating value of coal, B.t.u. per Ib...... 13.075 13,075 13,030 
Heat quantity in coal per turbine hp., per 

ht, Б Ый. дулдулу ot ан et bw Tec 17,880 19,200 18.100 _ 
Thermal efficiency in relation to turbine 

efficiency, per сеп{.................... 14.04 13.13 13.82 


tween Tucuman and Santa Fe, and also the results of 
comparative test runs between Clodomira and San Cris- 
tobal, with a piston type locomotive and the turbine 
locomotive, are shown in two of the tables. The dis- 
tance between Clodomira and San Cristobal is 274 
miles. 

The Argentine State Railways aim to operate with 
as long trains as the construction of the station plat- 


Results of comparative tests with the Ljungstrom turbine 
and a piston type locomotive 


Piston type Turbine 

locomotive lccomotive 
Total water consumption, gal......... 24,200 1,100 
Water consumption per 1,000 ton miles, 92 3.14 
Saving in water per run, per cent........ 95.5 
Saving in water per 1,000 ton miles, per cent 96.6 


forms, and terminal and yard tracks permits. Trains up 
to 1,800 tons were hauled on the four official test runs. 

It is believed that the elimination of the tank portion 
of the tender, together with the extra water which has 
to be carried in the train and which is made practicable 
with the Ljungstrom turbine locomotive, a consider- 
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able increase can be obtained in effective ton-miles per 
year. 


Tests with first Swedish locomotive provide valuable 
data for future developments 


In February, 1923, negotiations were completed with 
Messrs. Nydquist & Holm, and Messrs. Beyer, Pea- 
cock & Co., Ltd., Manchester, England, for the building 
of Ljungstrom turbine locomotives. Shortly after the 
license agreement with these two companies was com- 
pleted, Nydquist & Holm received orders for an express 
locomotive from the Swedish State Railways and a 
freight locomotive from the Argentine State Railways. 
Then Messrs. Beyer, Peacock & Co., Ltd., received an 
order from the London, Midland & Scottish. 

Both the Swedish and Argentine locomotives contain 
many similarities in design. The new Swedish Ljung- 
strom locomotive develops 2,000 hp. and carries a boiler 
pressure of 280 lb. The wheel arrangement differs 
from that of the first Ljungstrom locomotive in that 
it has a four-wheel, instead of a two-wheel truck at the 
rear, the rear unit being of the 0-6-4 type. The Argen- 


Test plant used for testing the first Ljungstrom turbine 
locomotive 


tine locomotive rear unit has four driving axles and 
a two-wheel truck. The front units in all three lo- 
comotives carry no drivers in this unit. 

For purposes of comparison, the results of three 
road tests for fuel and water consumption, which were 
made with the Swedish experimental locomotive in 
1921, are shown in one of the tables. 

These tests were run between Stockholm and Upsala, 
a distance of 817 miles, and between Hagalund and 
Upsala, 34.18 miles. Owing to the uncertainty of de- 
fining the losses in the brake arrangement, gears, etc., 
the economy tests conducted in Sweden were not as 
exact as were desirable. However, these tests showed 
a coal consumption of 1.37 Ib. and 1.46 Ib. per turbine 
horsepower-hour, at a speed of over 37 m.ph. Two 
additional runs were made, after the weak points in 
the design had been corrected, that showed a somewhat 
lower consumption of fuel. Immediately after the 
completion of these tests, the first Swedish turbine lo- 
comotive was placed in regular service. 

No test data on the new express locomotive, built by 
Nydquist & Holm for the Swedish State Railways, are 
available. It is also a coal burner as was its predeces- 
sor. 

A comparison of the turbine locomotives 


A comparison of the principal dimensions, weights 
and proportions of the three locomotives built by Nyd- 
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quist & Holm, and Beyer, Peacock & Co., Ltd., is given 
in one of the tables. It will be noted that a considerable 
portion of the total weight is distributed over wheels, 
other than the drivers, which gives a lower ratio of 
weight on the drivers to the total weight than is or- 
dinarily obtained on locomotives of the piston type. The 
factor of adhesion of the Swedish State Railway’s lo- 
comotive, is 3.36, the tractive force being 32,800 Ib. 
The Argentine State Railway’s locomotive exerts a 
tractive force of 33,000 lb. and has a factor of adhesion 
of 3.44. The L. M. & S. locomotive has a tractive 
force of 36,000 Ib. and a factor of adhesion of 3. 

Another feature of the turbine locomotive, as will be 
noted from two of the charts, is its large starting tor- 
que. The starting torque of a turbine is practically 
double the torque developed at its maximum efficiency. 
The Ljungstrom turbine locomotive is designed so that 
the starting torque can be increased as desired, by cut- 
ting out the high-pressure stages of the' turbine. 
The turbine is designed expressly for locomotive work. 
The turbine and gear drive produces uniform torque, 
with absence of unbalanced wheel impact loads on 
bridges and track. The fact that the turbine locomotive 
is especially suited for long runs without taking water, 
appears to give it an advantage in bad water territory. 
This feature makes practicable a choice of feedwaters, 
and a possible reduction ın the number of feedwater 
treating plants. 


Ettect af Rai - Н.Р. 
Tractive Force at Rail -Tons 


18.6 
Jpeed іп M.P.H. 
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Effect at the rail and turbine tractive force curves taken 
from the Argentine tests 


Turbine locomotive includes the operating features of 
a power plant 


The complete locomotive, as shown in one of the 
drawings, consists of two separate sections of nearly 
equal wheel base, coupled together. The leading sec- 
tion constitutes the boiler plant, while the turbine, the 
reduction gearing and the condenser, are carried by the 
rear section which is mounted on three driving axles 
and a trailer truck. Since all the steam is condensed, 
the necessary draft is provided by a turbine-driven fan. 
This is located on the front of the smoke box and ahead 
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of the stack so as to provide space for the air pre- 
heater. 
The air preheater 


Referring to the elevation plan and cross-section 
drawings of the Argentine Ljungstrom turbine locomo- 
tive, the arrangement of the air preheater has been con- 
siderably changed from the design used in the original 
Ljungstrom locomotive. А description of this loco- 
motive was published in the October and November, 
1922, issues of the Railway Mechanical Engineer, pages 
557 and 623, respectively, А later article, which de- 
scribed briefly the locomotive order for the Argentine 
State Railways, was also published in the August, 1923, 
issue, page 557. 

The first preheater was of the tubular type. All 
recent preheaters on Ljungstrom locomotives have been 
of the rotative regenerative type. This consists of a 
rotating drum placed at the front of the smokebox. In- 
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Turbine efficiency of the Swedish Ljungstrom turbine loco- 
motive calculated from tests made September, 1923 


side of the drum is a checker-work of steel plates. The 
flue gases from the boiler pass forward through the up- 
per half of the drum, transferring heat to the steel 
plates, and are forced by the exhaust fan into a duct 
leading back through the center of the preheater drum 
to the stack. Air pas:es through the lower half of the 
rotating drum, is heated, and then passes through a 
steel duct which conducts it from the smokebox, below 
the boiler, to a closed ashpan. The operation of the 
preheater is thus continuously regenerative and this 
principle, combined with the counter-flow of gases and 
air, results in much higher efficiency of the preheater 
than was formerly obtained with the tubular heater. 
The main turbine used for driving the locomotive 
is located on the front of the rear section. The turbine 
used on the first Ljungstrom locomotive was of the im- 
pulse reaction type, with axial steam flow. It developed 
1,800 b.hp. at a maximum speed of 9,200 r.m.p., which 
corresponds to a locomotive running speed of 68.3 
m.p.h. The torque was transmitted through a double 
reduction gear, with a ratio of approximately 22 to 1, 
which brought the rotative speed of 9,200 r.p.m. of the 
turbine down to 420 r.p.m. for the low speed gear. 
The turbine used on the three latest constructions 
operates at a higher speed than the original design. 
The maximum speed of the rotor of the turbine on the 
T.. M. & S. locomotive is 10,500 r.p.m., which corres- 
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ponds to a locomotive speed of 75 m.p.h. and (with full 
steam pressure) an output of 2,000 b.hp. The torque is 
transmitted to the leading driving axle through triple 
reduction gearing housed in the casing, the arrangement 
of which is shown in one of the drawings. 


Changes in construction from the first experimental 
locomotive 


On the first experimental locomotive, the condenser 
fans were placed below the cooling elements, the cool- 
ing air being forced between the elements. This ar- 
rangement caused an uneven distribution of air. In the 
new design, the condenser elements are placed on both 
sides of the condenser and induced draft fans, instead 
of forced draft, are used, which effects better air dis- 
tribution. 
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Theoretical turbine output and tractive force curves for a 
4,000-hp. locomotive—Weight on the drivers, 260,000 
lb.—Maximum speed, 62 m.p.h. 


A number of alterations in the design of the gearing 
from the main turbine were also made. The gearing 
of the experimental locomotive was constructed with 
only double gear wheels, and reversing was accomp- 
lished by engaging and disengaging the cross-cut inter- 
mediate wheel. This wheel was manoeuvered by means 
of pistons adjusted by oil pressure. It was also pos- 
sible in the early arrangement to raise or lower the 
blind shaft to suit the change of direction. The ar- 
rangement of the box and main gear drive used on the 
locomotive built for the Argentine State railways, 
which is similar to that used on the other two locomo- 
tives, is shown in one of the drawings. This drive is 
constructed with triple gearing and with a movable 
coupling shaft, which also serves as a driving shaft. 
Although it is more expensive than the blind shaft, it 
permits greater flexibility and greater accessibility when 
wheeling or unwheeling the locomotive in the shop. 

Referring to the drawing of the box and main gear 
drive arrangement, the gears are in position for for- 
ward running of the locomotive. The pinions of the 
first reduction gears are in mesh with the second re- 
duction gear, and the pinions of the latter are in mesh 
with the third reduction gear. The pinions of the third 
1eduction gear complete the train of gears to the driv- 
ing wheels. The double helical pinion on the shaft of 
the third reduction, meshes with a gear which is flexi- 
bly coupled to the driving axle. The rim of this gear 
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Box and main gear drive arrangement of the Argentine State turbine locomotive 


is carried by radial spokes, which 
are built up of a number of leaves 
of spring steel, secured at their in- 
ner ends to the hollow shaft. The 
driving axle passes through the 
center of this shaft. One end of 
both hollow shaft is provided with 
two arms, 180 deg. apart. These 
arms are link connected to opposite 
ends of a loose member or beam 
through which the axle passes with 
ample clearance for oscillation. 
Each end of the floating member :5 
in turn link connected to the driv- 
ing wheel, these connections also 
being 180 deg. apart. 

This system of links transmits 
the drive, but allows the driving 
axle to oscillate freely. 


Reversing the Ljungstrom 
locomotive 


Reversing the locomotive is ac- 
complished bv hand in the same 
manner as on a piston type loco- 
motive equipped with a screw and 
crank reverse gear. This gear acts 
on the eccentrics, the location of 
which is shown in the center view 
of the drawing of the main gear 
drive arrangement. It will be 
noted that the reversing wheel and 
its pinion are shown completely out 
of gear. Both the reversing wheel 
and  first-reduction gear being 
mounted on eccentrics, reversal of 
motion can be effected by rotating 
these eccentrics, which are operated 
by the screw reverse shaft. As the 
eccentrics on which the first reduc- 
tion gear are mounted are rotated, 
the pinions are raised out of mesh 
with the second reduction gear. 
The operation, however, is so de- 
signed that during the entire move- 
ment, the first-reduction gear re- 
mains in mesh with its pinion. The 
eccentrics оп which the reversing 
wheel are mounted are rotated by 
the same motion of reverse gear 
handle. By this rotation, the re- 
versing wheel is brought into mesh 
with the first reduction gear, while 
the pinions on the same shaft as 
the reversing wheel are simultane- 
ously brought into mesh with the 
second reduction gear. Thus by 
the reduction of the reversing 
wheel, which is an idler gear, into 
the gear system, the direction of 
motion of the driving axles is re- 
versed. 

The present arrangement of the 
control and manoeuvering appa- 
ratus, shown in one of the draw- 
ings, is considerably simplified in 
comparison to the previous compli- 
cated oil apparatus. It has also 
proved to,be more reliable. The 
change of gears is effected by the 
reverse crank, which is located just 
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above the main throttle lever. An interlocking gear is 
provided, which makes it impossible to move the reverse 
crank unless the throttle is completely closed, and the 
locomotive is brought to rest. Likewise, the throttle 
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cannot be opened unless the reverse crank is firmly 


locked in one of its two extreme positions. Occasion- 
ally, the gear teeth may foul during the operation of 
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wheel gear and its pinion, which moves the reversing 
wheel gear a fraction of a pitch. Thus, on resuming 
the original direction of the motion of the reverse crank, 
the teeth fall into gear and at the same time, the pawl is 


Reversing Wheel 


valve | 


Arrangement of the control and maneuvering 
appatatus 


lifted clear by a cam, which must be in 
either one of the two positions before the 
pawl can be engaged. This arrangement 
results in the pawl being clear of the re- 
versing wheel pinion in both running posi- 
' tions. 
It is reported from actual experience with handling 
trains on both the Midland division of the L. M. & 5. 
and on the Tucuman-Santa Fe line of the Argentine 
State Railways, that the turbine locomotive could be 
manoeuvered as rapidly and as easily as the ordinary 
piston type locomotive. 

NICKEL STEEL APPLICATIONS.—“User Experience—The Key to 
Future Nickel Steel Applications,” is the title of a 16-page 
booklet issued by the International Nickel Company, 67 Wall 
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Diagram showing the scheme of opsration of the Argentine State turbine locomotive 


changing gears, as sometimes occurs when operating the 
gear shift of an automobile. When this occurs, the mo- 
tion of the reverse crank is reversed for a single turn. 
This automatically lowers a pawl between the reversing 
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street, New York, outlining the latest phase in its work to 
increase the use of nickel alloy steel. The advertisements in 
this booklet are intended to indicate the potential market rep- 
resented by future nickel steel applications. 
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General foremen present 
constructive program 


Speakers talk on problems of locomotive, car and stores 
departments and on human relations 


URING recent years the convention programs 

of the International Railway General Fore- 

men’s Association have proved to be of increas- 
ing interest and of broader educational value and this 
year’s meeting, the twenty-second annual convention 
of the organization held at the Hotel Sherman, Chicago, 
September 18 to 21, demonstrated its value as a con- 
structive element in the education of mechanical depart- 
ment supervisors in the broader problems of present- 
day railroad operation. The total registration—695, of 
which 178 were general foremen and 188 were railroad 
guests, indicates the ability of the organization to hold 
the interest of its own members while at the same 
it is attracting the attention of railroad officers and 
other supervisors. 

The four-day program was arranged 
to include six sessions each devoted to 
a specific subject, on which an address 
was delivered by a speaker well known 
in railroad circles, and a committee re- 
port presented and discussed. The six 
sessions were devoted to the following 
phases of mechanical department activ- 
ities and relations: Locomotive inspec- 
tion; relations with the stores depart- 
ment; personnel relations; locomotive 
maintenance and operation; car opera- 
tion, and car maintenance. On these 
subjects, in the order named, the follow- 
ing principal addresses were delivered 
and committee reports presented: “Ке- 
duction of Federal Defects" by A. С. 
Pack, chief inspector, Bureau of Loco- 
motive Inspection, Interstate Commerce 
Commission; “The General Foreman’s 
Responsibilities for Inactive Stock” by U. K. Hall, gen- 
eral supervisor of stores, Union Pacific; “ТҺе Heart 
of the Human Relations Problem” by Roy V. Wright, 
editor, Railway Mechanical Engineer; "The General 
Foreman's Contribution to Long Runs" by W. С. 
Black, mechanical assistant to the president, Erie; 
"How to Get More Car Miles Per Car Day" by E. J. 
Robertson, superintendent car department, Minneapolis, 
St. Paul & Sault Ste. Marie, and "Passenger and 
Freight Car Repair Classification" by W. E. Dunham, 
superintendent car department, Chicago & North West- 
ern. 

Election of officers 


The following officers were elected to serve during 
the year ending September 1929: President, J. H. Arm- 
strong (А. T. & S. F.); first vice-president, Н. B. 
Sunderman (Hocking Valley); second vice-president, 
A. H. Keys (B. & O.); third vice-president, C. Y. 
Thomas (T. & Ft. S.); fourth vice-president, C. M. 
Hillman (M. & St. L.) and secretary-treasurer, William 
Hall, Winona, Minn. The retiring president F. M. 
A'Hearn was elected to the chairmanship of the execu- 
tive committee together with the following members: 
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C. A. Barnes (Belt Ry. of Chicago) ; H. E. Warner, 
(№. Y. C.) ; С. T. Boone (Canadian National) and W. 


J. McCloskey (Illinois Central). 


The president's address 


President A'Hearn, at the opening session, dwelt 
upon the fact that the general foreman must broaden 
his knowledge of his job to include an understanding 
that he is in reality an employee of the railroad com- 
pany's stockholders and that he should feel the re- 
sponsibility of so conducting his work as to contribute 
to the ability of the company to earn an increased re- 
turn on its investment. In conclusion he said in part: 
“The purpose of a railroad is to furnish transportation 
and in providing this transportation, our 
efforts must be directed in such manner 
as to insure our employers, the railroad 
stockholders, an adequate return on the 
funds invested in our transportation 
systems. The general foreman is the 
trustee in both of those missions. Upon 
him depends the safe operation of the 
59,600 steam locomotives on America's 
railroads today, as well as the 2,500,000 
cars which must be so conditioned as to 
supply the now-frequent demand for 
more than a million weekly car load- 
ings. 

“It is generally agreed that the trans- 
portation offered by our railways is safer 
and more rapid than ever before, and 
that the standard of equipment mainte- 
nance is steadily improving. Faster and 
safer transportation will be continually 
demanded, and the general foreman must 
be depended upon to do his part. 

“Gratifying results are not in evidence in the earning 
powers of the railway systems. The average return of 
4.47 per cent on property investment shown in the year 
1927 is far below what is expected and earned by capi- 
tal invested in other industries. To do our part in se- 
curing a better return for the money expended in the 
providing of transportation is a goal worthy of our best 
efforts. Conservation of fuel, avoidance of damage 
claims, more careful supervision in the matter of repair 
materials, a higher standard of workmanship, and the 
extended use of labor saving appliances are among the 
means which may be used to show increased return for 
the railway dollar expended. 

"Our purpose here today then, is to discuss frankly 
and freely the many problems which confront us and 
to anticipate as far as possible our problems of years 
to come." 

Mr. Pack's address on the subject of "Reduction of 
Federal Defects" will be -found elsewhere in this 
issue. Summaries of some of the other addresses 
follow: 
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The heart of the human 


relations problem 
By Roy V. Wright 


Editor, Railway Mechanical Engineer 


Mr. Wright, in speaking on "The heart of the human 
relations problem” spoke in part as follows: | 

“We have not by any means reached the limit in 
the way of improved materials, equipment and facili- 
ties. There is still much to be done in eliminating pre- 
ventable wastes and con- 
serving our resources. 
There seems to be little 
doubt, on the other hand, 
but that the greatest pos- 
sibilities for further bet- 
terment lie in improving 
the standards of super- 
vision. This statement 
is not made in a spirit of 
criticism. The railroads 
have no apology to make 
in this respect when com- 
pared to other industries. 
Indeed, they are greatly 
to be commended because 
with forces so widely 
scattered the problem of 
management is far more 
complicated and difficult 
than in an organization 
whose plant and forces 
are concentrated in a comparatively small area. We 
might go even a step further and show that railroad 
managements have been leaders in many respects in 
"uproving their methods of supervision as compared to 
Un avcvage industry, 

“The plain facts are that we have been projected into 
an industrial age with little time and opportunity to 
prepare for à «t face an entirely new set of conditions. 
The wonder :. that we have been able to make such 
rapid progress in discovering and applying those prin- 
ciples upon which successful industrial management 
functions. That the industries of this country have 
bcen able to meet the situation as they have. is un- 
doubtedly responsible for much of the material progress 
which its citizens as a whole enjoy today. 


J. H. Armstrong 
(A. T. & S. F.) 
First vice-president 


What is our goal? 

"AS supervisors, what is our goal? For purposes of 
discussion may we not assume that it is to encourage 
the greatest amount of intelligent and hearty teamwork 
among those working with us and to develop to the 
utmost the possibilities of each individual in the group 
—this to be done, not in a driving spirit, but as con- 
structive leaders. 

“This objective presumes an understanding of human 
nature and a considerable ability in the art of teaching. 
Do we possess these qualities, or, if not, can they Бе 
cultivated, and how? Is it not true that in the past 
tco little stress has been placed on these qualifications 
in selecting foremen and supervisors, and too much on 
г man's ability as a craftsman? 

"Again let us assume that a man was well qualified 
in these respects in the light of the conditions which 
existed at the time that he was promoted from the 
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ranks. Industry as we know it today, is so new and 
is growing so fast, and the art of industrial manage- 
ment is still so far from being fully understood and 
appreciated, that even the best trained supervisors must 
continue to study in order to keep up with the best 
thought on the art of industrial leadership. 


Concrete suggestions 


“With this background, let us direct our attention to 
some of the concrete ways in which foremen and su- 
pervisors are being helped in getting a better under- 
standing of their leadership functions. 

“In the first place, one can gain much inspiration and 
help by comparing experiences in dealing with the hu- 
man element with other foremen, and ways and means 
should be found to encourage more of such informal 
exchanges of experiences. One tendency in the right 
direction, which has been quite noticeable in recent 
years, is the greater stress which is being placed upon 
the holding of frequent and regular staff meetings of 
supervisors at important points. It is true that a large 
part of the programs of such meetings are given over 
to the consideration of routine and production matters, 
but it is true, also, that, more and more, questions con- 
cerned with human relations problems are coming up 
for consideration at such conferences. 

“Another activity which has in most cases been sug- 
gested and organized by the foremen themselves and 
which has been growing by leaps and bounds in the 
past three or four years, is that of foremen's clubs. 
These are of course, conducted on a less formal basis 
in most cases than are the staff conferences, and ordi- 
narily broader problems are discussed. Some of these 
clubs have quite definitely given a large place on their 
programs to questions concerning human relations, 
even going so far in some cases as to take up special 
study courses of foremanship training or industrial 
leadership. 

"A still broader tvpe of activity has been that of 
supervisors' clubs, includ- 
ing supervisors from all 
departments, rather than 
from one department, as 
is ordinarily the case with 
most of the so-called fore- 
men's clubs. A group of 
this kind ordinarily sched- 
ules a still broader type 
of subjects for discus- 
sion and in some cases a 
considerable proportion 
of the topics relate to hu- 
man relations problems. 
Incidentally, such clubs 
tend to humanize inter- 
departmental relations, 
thus minimizing depart- 
mental lines and inten- 
sifying the objectives of 
the organization as a 
whole. 

"In a few instances the foremen's or supervisor's 
clubs for a system or for a district as a whole are in- 
ter-related, at least to the extent of partially co-ordi- 
nating their programs and of having joint meetings 
once a year. 


Н. B. Sunderson 
(Hocking Valley) 
Second vice-president 


Leaders for foremanship training groups 


"Much difficulty has been encountered, where a group 
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of foremen or supervisors deliberately set out to take 
up a study of foremanship training, in securing the 
right kind of leadership. Comparatively few men have 
been available who have made a thorough study of this 
question and are qualified to lead a study or discussion 
group. The lack of this sort of talent was so evident 
and was such an obvious handicap that an entirely new 
development has come about in the last few years, in 
that special training courses have been set up, the pur- 
pose of which is to provide an intensive training for 
those who seem best fitted by nature to undertake the 
leadership of foremanship training groups. Excellent 
results have been obtained. Naturally, some men have 
taken such courses who by nature or training are un- 
fitted for the task, but in most cases men who have 
been reasonably adapted for such work have greatly 
profited from such courses and have given a good ac- 
count of themselves in leading their local groups. 

“The Federal Board of Vocational Training and the 
state departments of education, working under the 
Smith-Hughes Act, have been most helpful in voca- 
tional and foremanship training, although other agen- 
cies have also done most effective work. Among these 
are some of the industrial extension departments of 
state universities. There are, however, not a few other 
sources of information and inspiration, including a 
number of good books on foremanship training, indus- 
trial leadership and management, and personnel ad- 
ministration. ‘fhe technical periodicals have also given 
much attention to these subjects, so that there are now 
a number of valuable helps available for individuals or 
groups that wish to perfect themselves in the under- 
standing of industrial leadership. 

“As indicated above, a prime requisite of a foreman 
or supervisor is that he should be a teacher or educator. 
We are seeing today, for instance, as we never have 
before, the necessity of following up the training of 
the worker throughout his entire service life. We are 
only just beginning to realize the possibilities in this 
direction. 


The younger men 


“Apprentice training has also taken on a new life 
and is being faced with 
renewed vigor on many 
roads. Hand in hand 
with this has come the 
appreciation that more 
attention must be given 
to selecting the boys as 
they enter the service, 
and to seeing that they 
are assigned to those 
classes of work for 
which they are by nature 
best fitted and where 
they can render their 
best service. Not a few 
railroad supervisors 
have been quick to 
recognize the value of 
vocational guidance, as 
it is called, and have co- 
operated in helping the 
boy to ‘find himself’. While this is a comparatively 
new development and a new field, still its technique 
is now becoming fairly well understood. To a large ex- 
tent this movement has been fostered on the railroads 
by the Younger Railroad Men’s Conferences which 
have been held annually under the direction of the 


C. Y. Thomas (K. C. S.) 
Fourth vice-president 
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Transportation Department of the Y. М. С. А. Five 
such national conferences have been held, supplemented 
by four system conferences on the Chesapeake & Ohio, 
two regional conferences on the west coast, and a Ca- 
nadian conference last spring. 

“The indications are that these will be followed 
by a number of system: conferences, organized along 
the lines of those held on the Chesapeake & Ohio, if 
they are directed to the needs of the boys as a whole, 
or possibly paralleling the Santa Fe annual apprentice 
conferences, if they are 
directed solely to the 
needs of the boys in the 
mechanical department. 
These younger railroad 
men’s conferences are 
concerned not only with 
helping the young man 
to find himself vocation- 
ally, but also in assisting 
him with other life prob- 
lems which are related 
to character building. 

“It is important, if the 
values of such confer- 
ences are to be conserv- 
ed, that adequate follow- 
up methods be instituted 
and that the young men 
who attend also be in- 
spired and encouraged 
to promote the spirit of 
the conference among their fellows back home. 

“This need has been met in one way by the formation 
of the AREB, or American Railway Employed Boys’ 
Clubs at a large number of points. Such clubs, made 
up of the more ambitious young men, meet frequently 
and promote many activities of a helpful nature. So 
far as the vocational side is concerned, supervisors and 
officers are frequently invited to address the clubs or to 
discuss work problems with the members. On the 
Chesapeake & Ohio each boy who attends a systei or 
national conference is carefully followed up by his su- 
periors, the president of the road himself taking a keen 
interest in the results, the reports of which he reviews 
periodically. 

"Such methods are not only bringing about higher 
standards in the selection and training of the younger 
employees, but are being reflected also in the attitude 
of the supervisory group toward the whole question of 
more effective supervision. 


A. Н. Keyes (B. & О.) 
Third vice-president. 


Co-operative practices 


"Another factor which has been extremely helpful in 
bettering human relations and improving the efficiency 
of the organization as a whole, has been the develop- 
ment in the mechanical department of employee repre- 
sentation, whether under labor union or non-union 
auspices. The eminently practical and valuable sug- 
gestions which have come from workers of all classes 
through this channel have done much not only to im- 
prove safety, but to remove friction points and bring 
about more efficient production. 

"Some roads have definitely set up so-called sugges- 
tion systems. This practice in the mechanical depart- 
ment of one eastern road, has been extremely produc- 
tive. The worker is given a bonus of 10 per cent of 
the savings made during the first year that his sugges- 
tion becomes effective. Naturally, the machinery for 
handling these suggestions must be most carefully 
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worked out and tactfully handled. When this is done, 
there seems to be no question but that it inspires a 
large degree of co-operation, which is extremely help- 
ful in building up a spirit of teamwork. 

"Many railroad foremen and officers have been 
helped greatly by attendance at the conferences on 
‘Human Relations in Industry’ held under the direc- 
tion of the Industrial Department of the Y. M. C. A. 
at Silver Bay, New York; Blue Ridge, N. C.; Estes 
Park, Colorado, etc. The contact at such conferences 
with workers, foremen and executives from other in- 
dustries also has a broadening and helpful influence. 


Broader Aspects 


“So much for specific matters and concrete details. 
There are certain broader aspects of the task of super- 
vision which must not be overlooked. What would it 
mean to the railroads of this country, for instance, if 
all of the employees understood clearly the place that 
the railroads have in our economic structure and what 
rapid and cheap transportation has meant to this coun- 
try in bringing about political unity and in making pos- 
sible our mass production processes, which have done 
so much to raise the 
standards of living? 

“The railroads have 
made a very definite and 
vital contribution іп 
these respects in the past 
and the indications are 
that if they keep up the 
present tendency toward 
greater efficiency and 
more economical opera- 
tion, they will continue 
to mean just as much or 
more to the continued 
progress of this country 
in the future. It is our 
duty to stimulate all of 
the employees to study 
and understand these 
matters. No occasion 
should be overlooked for 
bringing such facts before various groups of all sorts, 
and they can well be given a definite place in the pro- 
grams of the training groups and apprentice classes. 
Occasions may possibly be found when attention can 
be focused on them through prize essay contests. 

"Is it not true that too often the mechanical depart- 
ment has suffered because it has been looked upon as 
a non-producer* What a terrible mistake to think of 
it in this way, and yet some of us, who are still com- 
paratively young, can remember the time when such an 
opinion prevailed quite generally. We have learned, 
however, that the proper design and the adequate main- 
tenance of equipment are extremely important if the 
railroads are to render satisfactory service at a reason- 
able cost. We realize, that the mechanical department, 
as is true of every other department, is an integral 
part of a great organization, every part of which has 
a real responsibility for helping to produce the right 
kind of service. 

"In spite, however, of all of the plans and practices 
which we may set up to induce the right sort of team- 
work and relationships in an organization, we are even- 
tually faced with the fact that these are productive only 
to the extent to which they are promoted in the right 
spirit. In the last analysis, therefore, successful leader- 
ship in an organization must be regarded as a spiritual 
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problem. The supervisor or foreman must have faith 
in the men working with him and a real appreciation 
of their possibilities and worth. Faith begets faith. 
Man is a peculiar being and he measures up pretty 
largely to your belief in him. There are, of course, 
exceptions to this rule, but this ought not to embitter 
us or prevent us from going the limit in helping to 
bring out the very best that there is in those who work 
with us.” 


The general foreman's contribu- 


tion to long runs 
By W. С. Black 


Mechanical assistant to the president, Erie 


An abstract of W. G. Black’s address on The Gen- 
eral Foremen’s contribution to Long Runs, follows: 

Long locomotive runs in freight and passenger serv- 
ice have become an established fact in present-day 
railroad practice. Almost every railroad in the coun- 
try is running passenger trains 300 mi. and freight 
trains 200 mi. without changing engines. Some roads 
have gone even further than this in the length of runs. 
The desired results cannot be obtained by long locomo- 
tive runs alone. The locomotive must also be employed 


in effective service a large part of the time. This of 
course requires: 
First: A minimum of terminal delay. Second: A 


minimum of road delay. Third: A minimum of shop 
time. 

Therefore, it becomes obvious that the demands 
placed upon the locomotives used in long runs are very 
severe. Indeed, were it not for the advent of the mod- 
ern locomotive—a marvel of design, power and speed 
—long locomotive runs would be impossible. 

At the plant of the locomotive builder, the railroad 
company usually maintains a corps of competent in- 
spectors who pass upon the quality of workmanship 
and the dependability of each integral part entering 
into the construction of this powerful locomotive. 
'These men are thoroughly schooled in every detail of 
their work and have for their guidance elaborate speci- 
fications and blue prints which have been carefully 
compiled by the mechanical engineering departments of 
the railroad and of the builder. Each and every de- 
tailed part of the boiler is inspected both as to ma- 
terial and workmanship and must be pronounced O.K. 
by these inspectors before it is assembled. Steam and 
water tests must fulfill the government requirements 
and meet the specifications to the satisfaction of the 
inspectors before it is advanced to the erecting floor. 
]n the some manner the cylinders, frames, wheels, 
axles, crank pins, connecting rods and in fact every de- 
tail must agree with the specifications and blue prints 
to the satisfaction of the inspector, before they are as- 
sembled. 

When the locomotive is completed to that stage 
where it is ready to develop its own steam, the inspec- 
tor is particular about steam leaks, proper valve set- 
ting, correct adjustment of brake work, ample clear- 
ance between moving parts, fitting of bolts, application 
of nuts, pipe clamps, split keys and cotter pins. 

As soon as the locomotive is received by the railroad 
it is the duty of the railroad mechanical department 
to properly maintain the locomotive and keep it in 
service until the proper time for shopping for general 
repairs. 

Thus the general foreman of the enginehouse to 
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which the new power is assigned comes into the spot- 
light with his duties clearly outlined. He must main- 
tain this locomotive in such a manner that it will con- 
tinue to give good service in long locomotive runs. 

. The general foreman at the enginehouse must become 
thoroughly familiar with all the details of the power 
under his care. As soon as new equipment is received, 
he must become thoroughly conversant with its opera- 
tion, maintenance, possible replacements and any pe- 
culiarities of the equipment. He must educate his en- 
tire organization; inspectors, sub-foremen, gang fore- 
men, mechanics and all others on the maintenance and 
peculiarities of the equipment. 

It is essential that the engine inspectors in the engine- 
house be absolutely competent and trustworthy with 
full confidence and respect for their general foreman. 
The sub-foremen must take a personal pride and in- 
terest in their supervision in order to obtain a high 
quality of workmanship and a completion of all work 
reported. Engine dispatchers and mechanics preparing 
an engine to be dispatched must be absolutely depend- 
able and thoroughly familiar with the demands placed 
upon the locomotives. 

Then with a good, firm, competent organization work- 
ing harmoniously with him, the general foreman can 
be sure of continued service of the equipment under his 
care with a minimum of road delays and a minimum 
of terminal delays. 

The general foreman at a terminal can also greatly 
assist in minimizing the shopping time of the loco- 
motive, 

The practice of shopping locomotives on a mileage 
basis is almost universal. About three months before 
time for shopping an engine, the general foreman 
should marshal his forces, make a complete personal 
inspection of the engine, and prepare a detailed state- 
ment of the repairs and replacements necessary. This 
statement should be furnished the back shop to enable 
them to order the necessary material and make proper 
preparation for receiving the engine. А good prac- 
tice is to call together all subforemen, inspectors 
and engine dispatchers with road foremen, traveling 
engineers and traveling firemen and hold an open dis- 
cussion on each engine due for shopping. In this way 
many points tending toward betterment of power will 
be brought out. 

The process of repairing and rebuilding the loco- 
motive in the railroad back shop should produce a 
locomotive nearly equal to the one originally turned out 
from the plant of the builder. I realize the railroad 
shop does not have the corps of inspectors, the detailed 
specification nor the complete set of blue prints which 
guided the building of the locomotive at the plant of the 
builder. The inspections in the back shop usually fall 
upon the shoulders of a few inspectors and generally 
receive the final approval of the supervision. 

The contribution of the back shop general foreman 
becomes evident. He and his entire organization must 
be thoroughly schooled in the severe demands placed 
upon the locomotives used in long runs and must be 
prepared to complete those repairs which are the foun- 
dation of long locomotive runs. The repairs which 
guard against possible engine failures might be sum- 
marized as follows: 

1—Turning of tires. 2—Truing up journals. 3—Truing up 
crank pins. 4— Fitting of all bearings. 5— Fitting of bolts— 
application of cotters and split keys. 6— Necessary repairs 
to boiler. 7—Necessary repairs to tender. 8—Attention to all 
accessories including air pumps, feed water pumps, stokers, 
injectors, lubricators, etc. 9—Checking valve gear. 


If these repairs are properly completed the locomo- 
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tive will leave the shop in the same general condition 
which it left the plant of the builder; requiring only a 
minimum of running repairs and maintenance at the 
roundhouse. 

In order that the locomotives go through the shop 
with the least amount of delay, the general foreman 
must always be on the alert to speed up production with- 
out impairing the quality of workmanship. He must 
develop a systematic and effective schedule of the work 
going through the shop and he must obtain the co-opera- 
tion of all departments in the shop to carry out this 
schedule. This is often accomplished by daily con- 
ferences with departmental heads at the close of the 
day’s work and the maintenance of a daily progress 
record as an indication of the extent to which the 
schedules are being maintained.. 

The furnishing of the proper material is a very im- 
portant adjunct to maximum production and first class 
workmanship. When improper and unsatisfactory ma- 
terial is received, it is the duty of the general foreman 
to report the facts to the proper authorities who also 
have a part to contribute towards long runs and efficient 
shop production. 

All general foremen should welcome an inspection be 
it from his own inspector, a division inspector or one 
covering the entire system. Не should consider their 
reports as his best friend because they give him first 
hand information of any improper or incomplete re- 
pairs made by his forces and thereby enable him to 
further instruct workmen who are turning out unsatis- 
factory work which is liable for future engine failures. 

When an engine leaves the shop. the everlasting ques- 
tion before the general foreman should be—‘‘What can 
I do to make it a better locomotive; one that will give 
absolutely satisfactory service on the road with a mini- 
mum of maintenance of the enginehouse ?" 

I feel that the mechanical engineering forces and the 
shop forces should work together in close unity. The 
mechanical engineering forces should visit the shops 
regularly and go over in detail the different items that 
are troublesome to the shop and in turn the shop forces 
should visit the offices of the mechanical engineer regu- 
larly for conference so that as changes are contem- 
plated they will be applied correctly according to in- 
structions. In this way, shop instructions, which are 
virtually specifications, and blue prints which originate 
in the office of the mechanical engineer, will be of the 
same value to the shop as were the specifications and 
blue prints which the railroad expected the builder to 
adhere to in construction of the new power. 

It has been rightfully said that the success of a rail- 
road is a factor of the dependability of its locomotives, 
and by following these suggestions, the general fore- 
man can be sure that he is contributing his part to that 
dependability and to the success of long locomotive runs. 


How to get greater car mileage 
By E. J. Robertson 


Superintendent Car Department, Soo Line 


Mr. Robertson, in pointing out the manner in which 
the mechanical department can improve the car mileage 
situation, said in part as follows: 

"In the first place, it is necessary that new cars be 
properly designed and well constructed. Experience 
gained from past performances will show up the weak 
parts of cars and advantage should be taken of this 
when designing and building new equipment. It is 
also very important to see that the actual building of 
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the cars is properly supervised. Practically all new 
cars are built by piece work and, unless the work is 
closely inspected at the time of building, the work is 
liable to be skimped, resulting in cars that will not 
stand up in service. 

“Many cars are still equipped with spring draft 
gear of low capacity. Even if the spring gear is kept 
in first-class condition, it will not absorb the ordinary 
switching shocks such as we find in any transportation 
yard. Observation will show, however, that the spring 
gear does not receive the attention it should have, and 
cars are allowed to remain in service with draft springs 
that have lost their life and are much shorter than 
when originally applied to the cars. The draft gear is 
one of the vital parts of the car, and it should be kept 
in first-class condition at all times. This is more neces- 
sary at the present time than ever before, on account 
of the heavier and faster movement of trains; and the 
fact must not be overlooked that the wooden cars are 
gradually disappearing and that many trains are of all- 
steel construction where there are no wooden cars to 
help absorb the shocks; therefore, if the draft gear is 
not kept in first-class condition, the shocks are trans- 
mitted to the framing of the cars, resulting in extensive 
damage to the cars and lading. 

“Periodic inspection and repairs to friction draft gear 
are necessary, and this inspection should be made by 
removing the gears from the cars, as it is impossible 
to determine the actual condition of the gears by ordi- 
nary inspection. By dropping the gear from the car, 
an opportunity is given to inspect the other draft gear 
attachments thoroughly, and other defects will be 
found that would not show up with ordinary inspection. 

“Many delays and much rough handling can be elimi- 
nated by proper attention being given to the draft gear. 
If the gear is not functioning properly, it will cause lad- 
ing on cars to shift, and it is quite often necessary to 
set such cars out of trains in order to have the lading 
adjusted. 

The practice of periodically removing draft gears 
from cars for inspection and repairs is being followed 
by a number of roads, and I feel sure there is no one 
thing the Mechanical Department can do that will con- 
tribute more towards the elimination of delays than the 
periodic inspection and repairs of draft gears on freight 
cars and, incidentally, this will save a lot of money in 
car maintenance costs and claims for damaged lading. 

There is quite often considerable delay and back- 
ward movement of cars on account of the cars ordered 
by connections for specific loading not having been 
properly inspected to see that they are fit for such 
loading before being delivered to connections. All cars 
ordered by connections for specific loading should be 
given a thorough interior and exterior inspection to in- 
sure their being fit for the specific loading for which 
they are wanted. 

"A close observance of the A. R. A. loading rules 
is essential. This applies particularly to lading on open 
` top cars. The non-observance of the Loading Rules 
results in many cars being set out of trains and held 
at interchange points to have lading adjusted or trans- 
ferred and this, of course, results in less miles per car 
per day, besides making a dissatisfied shipper and add- 
ing to the cost of the transportation of the lading. 

“There are many open top cars loaded at points where 
no car inspectors are located. At such points it is the 
duty of the agent to see that the Loading Rules are 
complied with. It is quite often found, however, that 
agents pay very little attention to the lading to see if 
it is properly loaded, blocked and braced, and many 
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agents do not even have a current copy of the A. R. A. 
Loading Rules. 

“With the lengthening of freight train runs and the 
fast movement of trains, it is very important that cars 
receive a thorough inspection at originating and inspec- 
tion terminals. The transportation department, in its 
endeavor to move trains over the road quickly, will 
sometimes require inspectors to hurry their inspection, 
and this results in trains being delayed with hot boxes 
and other defects after the train has left the terminal. 
Sufficient time should always be given the mechanical 
department to inspect trains thoroughly and to put cars 
in condition to pass over the road. 

“The matter of repairing cars in trains in transporta- 
tion yards requires attention. Many defects on cars 
can be repaired in trains by having light repair men 
follow the inspectors. At small points where the ex- 
pense of having light repair men in transportation yards 
is not warranted, the inspectors can repair many defects 
on cars in the trains. This practice, of course, is quite 
general, but some roads go into it much more extensive- 
ly than others, resulting in less delays and a smaller 
number of cars being set out of trains on such roads. 

“Many delays are caused by shippers failing to re- 
move dunnage from cars when they unload their ship- 
ments. The tariff requires consignees to remove dun- 
nage, such as, stakes, blocking, cleats, holddowns, etc., 
from cars when they unload their shipments; and their 
failure to do this should not be overlooked. If each 
case of neglect is followed up by the agent with the 
consignee, it will result in a greatly improved condition. 
In some districts such matters are brought to the ship- 
pers’ attention at the Regional Advisory Board meet- 
ings, and their cooperation has been obtained with de- 
sirable results.” 


Mr. Dunham on car repair 
classifications 


W. E. Dunham, superintendent car department in 
discussing "Passenger and freight car repair classifica- 
tion” said that the present methods of classifying pas- 
senger and freight car repairs are entirely inadequate 
and that a study should be made by the railroads in 
order to bring this phase of mechanical department 
work at least up to a stage of development equal to 
that of the classification of locomotive repairs. He re- 
marked that the manner of classification for car 
repairs need not be essentially different from that of 
locomotive repair classification but that it should go far 
enough into detail to permit the accumulation of ac- 
curate cost figures on car maintenance. He recom- 
mended the development of a system of keeping car 
repair records that will enable the mechanical depart- 
ment officer to know the actual cost of labor and ma- 
terial on individual units of work. 

There were five committee reports pertaining to car 
and locomotive subjects and the abstracts of some of 
these follow while other will appear in subsequent 
issues of the Railway Mechanical Engineer. 


The elimination of federal 
defects 


In looking at this question of elimination of federal 
defects, there are two sides that must be treated. One 
is the elimination of minor defects before unlawful 
defects develop and the other is the elimination of un- 
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lawful federal and other defects after they deveolp. 

The first method should be discussed first because 
elimination of federal defects means that they shall not 
occur. 

The only way to do this is to have inspections made 
frequently enough so each and every minor defect will 
be repaired before it reaches the “pink shp zone.” 

To do this will require inspectors for the railways 
just as fully trained, just as alert and just as keen to 
diagnose things they may see, as any federal inspector 
may be. 

Some of us have got a long way to go before we 
reach this goal. On the other hand we have some men 
just as good as are employed as federal inspectors. 

We are of the opinion that if the workmen involved 
in keeping up the repairs on our locomotives, were all 
thoroughly familiar with what is required in the line 
of repairs and upkeep, that better co-operation of all 
concerned would be attained. Consequently, a smaller 
number of defective engines would be reported by our 
federal inspectors. In order to accomplish this result 
we recommend that every supervisor, mechanic, ap- 
prentice, inspector, engineer, fireman, dispatcher, chief 
dispatcher, trainmaster, traveling engineer, or road fore- 
man of engines, as well as the supervisors directly con- 
cerned, should be furnished with a copy of the book of 
rules governing the testing, repairing, and operation of 
all locomotives and tenders. They should also be 
familiar with these rules so that repairs can be made 
quickly; thus reducing, to a minimum, the loss of time 
that the locomotive is out of service. 

Standard practices should be established and main- 


tained. 


Eliminating defects after they have developed 


Getting on down to the elimination of federal defects 
in the other sense; that is, after they have become so. 

There are parts that can be increased in strength or 
size. As long as our locomotives continue to be built 
along their present lines, I think that we might adopt 
a slogan and live up to it, such as: “Increase the size" 
or "increase the wearing surface." 

It often happens that definite instructions are not 
given by the supervisor directly in charge, consequently 
the workman is not thoroughly familiar as to what re- 
sults he is expected to produce. When general letters 
of instruction are issued, a sufficient number of copies 
should be furnished so that each workman having to 
do with the particular class of repairs, could be 
furnished a copy and by so doing he will know exactly 
what is required and expected. 

Sufficient amounts of repair parts and material should 
be readily accessible for prompt and permanent repairs 
when defects are found and reported. 

General repairs or back shop work should be thor- 
oughly done and not depend upon the roundhouse to 
carry the burden of the repairs, after the engine is put 
into service. 

Get as many miles out of your locomotives as possible 
by close observation of each and every part, repairing 
such parts before they reach the limit, and not after. 

Well lighted enginehouses and inspection sheds with 
pits for underneath inspection as well as exterior, pro- 
mote better inspection. Enginemen are handicapped as 
a rule by having to inspect after dark with only a hand 
torch. 

Clean engines are encouraging to the engine inspector. 
They give him a better opportunity to detect any de- 
fect that might exist. We believe in complimenting 
and encouraging an inspector as well as disciplining him. 

If an inspector reports a defect that is difficult to see, 
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we should let him know that we appreciate his work ; 
and on the other hand, if he neglects his duty and fails 
to report defects that he should see, then discipline 
should be administered. 

Engine crews can prevent federal defects by making 
intelligent work reports. This has reference to all 
work they report to know that the work that they arc 
reporting are defects and not guess-work on their part. 

To eliminate federal defects it requires education, 
that is, the practical education of the shopmen to ob- 
serve the condition of the parts that are working on, 
as well as other parts of the engine. 

Machinists while working underneath an engine 
should make an inspection of brake rigging, inside of 
frames, driving spring equalizers and spring hangers 
for cracks or any other defects that might exist under- 
neath a locomotive. A machinist while working on 
rods should observe all rods to see if bushings or 
brasses are worn to the limit or have excessive lateral, 
flaws or cracks in straps or rods. 

Cab men should take care of all leaks and defective 
fittings in the cab. If there is steam pressure on the 
boiler he should open the drain valve to water glass, 
allow water to drain out, then close valve to see if 
water comes to full height in less than five seconds. He 
should also try throttle lever latch and reverse lever 
latch to see if they hold, and make inspection of gauge 
cocks to see if they are open. 

Boilermakers when making hammer tests on air 
reservoirs should hammer them with the intention of 
finding defects if any exist, and not merely hammer 
for the purpose of making hammer marks for the 
Federal Inspector to see. | 

Modern washout plugs have practically eliminated the 
washout plug defect. The solid brass plug formerly 
used, after removing and replacing several times, be- 
came defective on account of leaking or being cross- 
threaded by the boilerwasher. These defects will show 
up after the locomotive is hot and ready for service. ' 

Using high speed safety motors on staybolts burn 
the threads in the sheet and will leak after the locomo- 
tive is in service a short time, not only making the 
locomotive defective, but is very expensive to the com- 
pany to take it out of service and renew the staybolts. 

Floating bushings applied to main rods and middle 
connections will reduce federal defects to a great extent. 

Foundation brake rigging should be properly de- 
signed, applied, and adjusted, after which, if properly 
and frequently inspected, will avoid federal defects. 

Cylinder cocks of a proper design sufficient to release 
the water from cylinders will do as much as any onc 
thing to reduce federal defects and prolong the life ot 
a locomotive. 

Tank trucks should be built with as much care and 
pains as engine trucks. If trucks are not squared 
properly it will cause sharp flanges. 

Foot boárd hangers should be of proper material 
and sizes, and toe and bottom boards should be of first 
class material and proper sizes and correctly applied ; 
rigidly inspected daily to avoid federal defects. 

Running boards, hand rails, cab grab irons, tank hand 
holds, and sill grab irons, sill steps, tank steps and pilots 
should be properly and permanently fastened and dailv 
inspections mzde for cracks or breaks in the bends of 
iron, where possible fractures may appear. By doing 
so, federal defects are reduced. 

Couplers, draw bars and safety bars or chains, as 
well as all pins should have a daily thorough inspection 
and coupler or draw bar castings should have the same 
close inspection to avoid federal defects. 

Thorough inspection, complete repairs, and a recheck 
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or inspection and testing before the locomotive is listed 
for a run, will produce better results than to list the en- 
gine and then hurry the repairs. 

Workmen should be properly supervised when re- 
pairs are being made, and on the other hand there 
should be sufficient number of supervisors to properly 
oversee and to know that the work has been done 
correctly. 

Eternal vigilance, daily inspections, prompt and 
permanent repairs, and close co-operation by all con- 
cerned, is the only cure for defective locomotives. 

The report was signed by C. E. Horsley, (Illinois 
Central) and O. J. Beavers, (Atlanta, Birmingham & 
Coast). 


` Discussion 


During the discussion of this topic a member who 
has had 18 years’ experience as an enginehouse fore- 
man and is now a shop superintendent made the remark 
that the enginehouse foreman must bear the brunt of 
the criticism that is made when locomotives are found 
in poor condition and that in the majority of instances 
it is not his fault at all but rather the fault of the back 
shop which has neglected to do a good job on the loco- 
motive when it was given general repairs. He stated 
that while still an enginehouse foreman, he had been 
able to remedy conditions by inspecting the locomotives 
personally and then bringing any defects found to the 
attention of the back shop supervisors at their daily 
meetings. Speaking of the manner in which to get the 
most out of inspectors this same speaker said that fore- 
men should make sure to give inspectors credit for 
doing unusual work and that a record should be kept 
of such creditable performances so that when it is 
necessary to administer discipline it may be done with 
a full knowledge of what allowances to make for the 
good work a man has done in the past. 

Other speakers pointed out that in order to eliminate 
federal defects it is important that supervisors, me- 
chanics and even apprentices know what such a defect 
consists of. The consensus of opinion seemed to indi- 
cate that general foremen, shop foremen, enginehouse 
foremen and inspectors should be provided with copies 
of the I. C. C. rule book and that they should be com- 
pelled to take periodic examinations on the rules. A 
question was asked by the chairman as to how many of 
the roads represented supplied rule books to mechanics 
and the replies indicated that only about 10 per cent 
followed such a practice although some roads supply 
their men with the books upon request. 

It was brought out that some roads are now regularly 
examining the supervisors concerned with locomotive 
maintenance and operation on the I. C. C. rules. On 
one road the general foremen, shop and enginehouse 
foremen and inspectors take examinations annually on 
about 300 questions relating to the rules and a pass- 
ing average of 75 per cent is required. These men are 
then fitted to instruct those under them. 
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A handy bulldozer for removing 
bulges 
By Jos. C. Coyle 


N putting several hundred steel coal cars through 

a repair shop, it was found necessary to devise 
some quick and efficient method of straightening the 
car ends, nearly all of which were bulged outward. 
Hence, the improvised bulldozer shown in the illus- 
tration. Two 8-ft. lengths of 7L5-in. by 5-in. crane 
rails were joined together near one end by two 3%-in. 
by 6-in. angle irons, secured at each corner by four 
l-in. by 9-in. bolts. Against these cross braces, which 
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A portable bulldozer for removing bulges 
from freight car ends 


are 16 in. apart, was bolted a 16-in. by 16-in. air cyl- 
inder, reinforced at the back by a 1:4-іп. steel plate 
and by a ¥%-in. by 2-in. strap along each side. A 
push bar, 5 ft. in length, made of 5-in. by 7-in. steel 
rail and reinforced by 1-іп. steel straps riveted in the 
channels, was bolted crosswise to the end of the cylinder 
piston. This fits against the bulge which is to be 
pressed in. Two 5-ft. lengths of 1:4-іп. by 10-in. steel 
bar, bolted at right angles to the two main vertical 
beams, have deep notches cut near the ends to hook 
over the corners of a car while the machine is in opera- 
tion. The bottom end of the main beams are held in 
place by two large chains secured in the lower corners 
of the car. 

The machine is moved from car to car and held 
suspended in place by one or two 15-ton overhead 
cranes. A shop air pressure of from 120 Ib. to 140 
Ib. is used for this work. 
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Car supervisors meet in St. Louis 


Two associations of car department officers unite— 
Present instructive joint convention program 


ITH a total combined registration of 695, in- 

cluding 368 railroad members and guests, the 

Railway Car Department Officers’ Association 
and the Southwest Master Car Builders’ and Super- 
visors’ Association held a joint convention at the Hotel 
Statler, St. Louis, Mo., September 11 to 13, inclusive, 
at which numerous instructive addresses and committee 
reports were presented in a well-balanced program. By 
far the most important and constructive work of the 
joint convention, however, was its lively debate and final 
ratification of previous executive committee action look- 
ing towards the merger of the two associations. The 
plan for merging or consolidating the associations was 
almost unanimously approved in the interests of econ- 
omy and the formation of a strong, united body of car 
department supervisors which can better serve the in- 
terests of the railways as a whole and of the individual 
association members. 

The name selected for the new association was the 
“Master Car Builders’ and Supervisors’ Association,” 
the membership to comprise railway master саг build- 
ers and all car department men employed in a super- 
visory capacity. The object is to promote more efficient 
maintenance and use of cars, by the discussion of inter- 
change rules and all branches of car department work 
not now given detailed consideration by the Mechanical 
Division of the American Railway Association. 


Election of officers 


The following were elected officers of the new asso- 
ciation: President, S. O. Taylor, master car builder, 
M.P., St. Louis, Mo.; first Vice-president, C. J. Wymer, 
superintendent of the car department, C. & E. I., Dan- 
ville, Ш.; second vice-president, К. F. Nystrom, super- 
intendent of the car department, C. M., St. P. & P., 
Milwaukee, Wis.; third vice-president, F. A. Starr, 
supervisor of reclamation, C. & O., Richmond, Va.; 
fourth vice-president, L. R. Christy, master car builder, 
Gulf Coast Lines, I. G. N., Houston, Tex.; secretary- 
treasurer, A. S. Sternberg, master car builder, Delt 
Railway of Chicago, Chicago. 

The board of directors consists of Chairman G. W. 
Moore, assistant superintendent of motive power, 
Frisco, Springfield, Mo.; (two-year term) P. Kass, 
superintendent of the car department, Rock Island, 
Chicago; C. J. Nelson, chief interchange inspector, Chi- 
cago Car Interchange Bureau, Chicago; O. H. Clark, 
supervisor of car repair bills, I. G. N., Houston, Tex.; 
W. J. McClellan, special inspector, N. Y. C., New York; 
C. A. McBurney, master car builder, Transcontinental 
Oil Co., Tulsa, Okla.; (one-year term) A. Armstrong, 
chief interchange inspector, All Lines, Atlanta, Ga.; 
C. M. Hitch, district master car builder, B. & O., Cin- 
cinnati, Ohio, and E. J. Robertson, superintendent car 
department, Soo Line, Minneapolis, Minn. 


Features of the program 


The convention was divided into six business ses- 
sions, three morning sessions being presided over by 
G. W. Moore, president of the Southwest Master Car 
Builders’ and Supervisors’ Association, and the after- 
noon sessions presided over by E. R. Campbell, presi- 
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dent of the Railway Car Department Officers’ Asso- 
ciation. In his opening address on the morning of 
September 11, President Moore outlined the objects 
and advantages of consolidating the two associations 
and mentioned the following car department problems, 
toward the solution of which a great deal has been 
accomplished during the past few years, but which 
still need the attention and study of car department 
officers: Proper care of journals to avoid hot boxes; 
maintenance of air brakes; proper inspection of cars at 
loading and terminal points to avoid subsequent troub- 
les, such as damage to commodities, transferring loads 
or accidents due to defective equipment. 

Speaking for L. W. Baldwin, president of the Mis- 
souri Pacific, E. Н. McReynolds, assistant to the presi- - 
dent, formally welcomed the convention to St. Louis. 
Mr. McReynolds said that there is too great a tendency 
for railroad men to confine their efforts and attention 
solely to their respective departments, losing sight of the 
fact that only through close co-operation can the best 
results be secured. Не made a special plea for car de- 
partment officers to help their respective publicity 
departments by furnishing information regarding un- 
usually good operation, needed in properly informing 
the public regarding the progress and accomplishmerits 
of the railroad. He said that the time is here. when 
railroad officers must inspire all employees to "sell" 
their respective roads to the public in order to meet the 
present crisis caused by motor, air and water com- 
petition. 5 

Henry Miller, president of the Terminal Railroad 
Association of St. Louis, then addressed the conven- 
tion and was followed by R. C. White, assistant general 
manager of the Missouri Pacific, and R. H. Innes, 
inspector, Bureau of Explosives, Dallas, Tex. Other 
individual papers presented at the convention included 
Higher Maintenance of Freight Car Equipment to Re- 
duce Terminal and Transit Delays, by L. R. Wink, assist- 
ant superintendent car department, C. & N. W., Chicago: 
Freight Claim Prevention in Relation to Maintenance 
of Freight Car Equipment, by J. Marshall, special rep- 
resentative, А. К. A., Chicago; The Elimination of 
Angle Cocks from Passenger Car Equipment, by J. P. 
Stewart, general supervisor of air brakes, M. P., St. 
Louis; Efficiency of Car Shop Operation, by B. J. Huff, 
efficiency supervisor, C. & E. I., Danville, ТЇЇ.; Testing 
of Car Materials, by J. R. Jackson, engineer of tests, 
M. P., St. Louis, and The Inspector, by A. Armstrong, 
chief interchange inspector, All Lines, Atlanta, Ga. 
The report of the Question Box Committee, J. Matthes, 
Jr., traveling car inspector, Wabash, Decatur, Ill., chair- 
man, was read and. discussed, also the joint report of 
the A. R. A. Committee, H. A. Sigwart, supervisor car 
repair bills, M. P., chairman. Abstracts of these ad- 
dresses and committee reports will appear in this and 
also in subsequent issues of the Railway Mechanical 
Engineer. С 


Address by Henry Miller 
Since freight cars particularly are now practically 
used universally, it is of the utmost importance that 
every effort be made to expedite the movement of 
traffic by simplifying the rules in every possible way. 
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Certainly, no rules which tend to slow up repairs or 
interchange should be considered, and nothing should 
be left undone to facilitate car movements safely. 

When you take into account that the average mile- 
age of freight cars is about thirty miles per day, and 
that this is the common speed per hour of a freight 
train, you will realize that the problem of making 
greater mileage is the paramount consideration. 

None of you would consider employing labor or 
machinery that only rendered one hour’s service in the 
twenty-four, and it is my suggestion that you take this 
fact home and do your part to improve car mileage. 

The division of car service of the American Railway 
Association has an effective organization, which has 
greatly improved the distribution and use of freight 
cars, a distinct advance in car efficiency ; however, many 
local associations have made rules dealing with local 
conditions. These are essential but often obstructive. 

Cars are often set back by too technical inspection; 
in fact, instances have come to light where the inspec- 
tors of connecting lines, contending with each other, go 
out of their way to find reasons for rejecting rather 
than for passing cars in reprisal for similar activities, 
unnecessarily delaying both the cars and their lading. 
Such delays are costly to both the railroad and patron; 


UR P 


Е. R. Campbell 
(Minn. Transfer) 
President 


a eae 


M. E. Fitzgerald (C. & E. I.) 
First vice-president 


is no more important problem for your membership to 
study and give constant attention to than the standard- 
ization of freight cars, particularly those parts that re- 
quire frequent repairs and renewals. 

Examination in a large car repair plant revealed the 
fact that on cars of the same capacity parts such às 
trucks, bolsters, center plates, arch bars, draft gear, 
bolts and many other parts that wear and become de- 
fective, were of different size and standard in amazing 
numbers; therefore, apart from your own material re- 
quirements, it becomes necessary to carry a large stock 
of different parts for the many different “foreign” sizes 
and standards. Their investment is considerable, and 
cars are frequently held until the material is shipped 
long distances. All of these things work against effi- 
ciency of car movements and mileage, and tend to in- 
crease the cost of maintaining the equipment. 

This phase of the car business assumes enormous 
proportions in large terminals such as we haye in St. 
Louis, where the turnover annually is about 2,500,000 
freight cars, the equivalent of every freight car in the 
United States. Here, the daily complications arising 


from the use of many different standards by the rail- 
ways are a constant and continuous problem, greatly 
emphasizing the necessity for simplifying the rules and 
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hence, your slogan should be to keep cars moving in 
their authorized direction, avoiding setbacks. 

To this end, one of the best rules in the category, to 
my mind, is the requirement that a receiving line shall 
run, repair or transfer all loaded cars, thus eliminating 
the lost motion of setbacks, the bane of every large 
terminal. 

Railroads get their 'bread and butter' from freight 
revenue. Their investment in freight cars is enormous, 
and has been increased within the past six years by the 
addition of 800,000 cars costing $1,500,000,000; there- 
fore, I repeat that your membership should exert their 
influence in every way that will tend to increase car 
efficiency. 


Standardization of freight cars important 


The American Railway Association has had under 
consideration for many years and some progress has 
been made in the standardization of freight-cars. There 
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standardizing the equipment in order to get the best 
results in the use of freight cars. 

We recently built a number of locomotive tenders, 
the under-frame a steel casting with the bottom or floor 
cast integral, and the side and end sheets of the cistern 
welded to it; all joints, braces and attachments welded 
—no bolts or rivets—thus creating one piece construc- 
tion above the trucks. Weight about 60,000 lb. 
capacity 110,000 Ib. 

Also a one-piece frame for locomotives, reducing and 
simplifying the number of parts immeasurably, both de- 
signed to increase durability and decrease maintenance. 

Perhaps this type of construction might be applied to 
freight cars and prove more substantial and_ simple 
than the present method. Since locomotive tenders and 
frames are subjected to more constant and_ severe 
service than freight cars, here is an opportunity for 
you to exercise your ingenuity in the improvement 0 
car design and construction. 

Another essential feature of the car business 18 
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caused by the almost universal use of freight cars, 
which sends them АП over the United States and 
Canada, with the result that cars are frequently away 
from home a year or more, and the practice of simply 
giving them a lick and a promise to enable the dis- 
position of cars, from one road to another, results in 
under maintenance, so it is of the utmost importance 
that freight cars be well maintained in order that they 
may produce maximum mileage and revenue. 


Common repair shops suggested 


I have always thought that it might be well to con- 
sider having common repair shops at large concentration 
points; by that I mean large railroad 
centers like New York, Chicago, St. 
Louis, Pittsburgh, Buffalo, Cincinnati, 
Kansas City and other similar centers 
that produce and receive large amounts 
of traffic, where large numbers of cars 
naturally accumulate, should have re- 
pair plants of common or community 
ownership sufficiently large to make all 
repairs, and if necessary a general over- 
hauling of freight cars. Railroads may 
have ample capacity at their own shops 
to do their own work, but the problem 
of getting the cars to these shops is one 
of great moment. 

Moreover, at these large railroad cen- 
ters cars are more frequently damaged, 
and very few of the railroads have 
large car repair plants at these large 
centers, which necessitates hauling cars 
that are damaged, the repair of which 
.requires their going to a general shop, 
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for which you all recognize. The latest bad order re- 
port, 6.7 per cent, tells its own story. If kept below 4 
per cent there would be available for use about 70,000 
more cars, the earnings of which would go a long way 
toward paying the interest on the suggested plan. 


Handling dangerous articles 


R. H. Innes 
Inspector, Bureau of Exploswes, Dallas, Texas 


A tank car, with casinghead spraying out of the 
safety valves, went to an interchange track and a car 
inspector was called to stop it. He ar- 
rived on the ground with a lantern, 
but, knowing that gasoline vapor and 
lights "raised Cain" when they meet, 
hid the light behind a scale box, 75 ft. 
from the tank car. The wind was blow- 
ing from the east; the scale box was 
west of the tank car. He thought that 
by loosening the dome cover he would 
be able to reduce the pressure; he 
turned it, but it was still tight; he 
turned a little more and still no gas 
came. He overlooked the fact that the 
pressure was jamming the threads to- 
gether. He kept turning slowly until 
the cover was sure enough loose; in 
fact it was off, and the gasoline was 
shooting, I expect, 10 ft. into the air 
above the dome. Jumping off into the 
vapor, he started for the lantern but 
the vapor beat him, becoming ignited, 
when he was about 35 ft. from the 
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involving long hauls of disabled equipment empty and 
a loss of time that in many instances runs into months 
before they finally reach repair shops and are repaired 
and resume service; hence, it seems to me that it would 
pay the railroads of the country to consider the estab- 
lishment of large repair plants of common ownership 
at places where cars could be repaired most conve- 
niently and economically, or adopt some equally ef- 
fective plan to reduce bad order cars to the minimum 
and improve the standard of maintenance, the necessity 
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tank car, and he fell to the ground enveloped in flames, 
his clothes saturated with vapor, possibly wet with gaso- 
line. A switchman who was standing at the end of the 
tank car out of the vapor, rushed over and rolled him 
on the ground, extinguishing the flames and saving his 
life. He had a few scars on his ears as a memento. 
Another tank car of casinghead had been in a wreck, 
was picked up and brought to the rip track. It had 
not leaked but was in bad shape otherwise; the car 
was going to a connection and to comply with the re- 
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quirements of the claim department, they requested the 
tank car gaged (a fool thing to do), calling on the car 
foreman, who is generally called on when there is any 
trouble. He-had heard me talk to the Car Men’s Asso- 
ciation at Ft. Worth and knew he had to get rid of the 
pressure before taking off the cover, so he raised the 
valves. As it was an extra job and regular work was 
suffering and it sometimes takes nearly an hour to get 
rid of the pressure, he thought he would let a little off 
by loosening the cover. As in the former instance the 
pressure kept the cover tight and if he had jumped on 
the cover would have found it loose. He kept loosen- 
ing it more until it was off, the gasoline shooting up 
into the air, vaporized, and the vapor blown by the 
wind got to the fire under the boiler in the shop, flash- 
ing back and setting several cars on fire. The carmen 
got away out of the vapor. A boilermaker, around the 
corner of the roundhouse, was the only person burned, 
and he only slightly. Ў 

І do not know the particular class of dangerous аг- 
ticles you are all interested in but I do know that gaso- 
line and casinghead is moving from Texas to all parts 
of the country and so am going to discuss tank cars 
bearing inflammable placards, consequently containing 
inflammable liquids, or those that, when heated to a 
temperature of 80 deg. F., give off a vapor gas that will 
burn. Gasoline does this below zero. 

I am not going to talk about dynamite, powder, etc., 
because we have about made a success of handling 
them. In 1907 we killed 52 people on the railways of 
this country, half the number next year, six in 1909, 
less and less every year until years would pass without 
a fatal accident. For the last three years there have 
been no accidents with dynamite; last year, three little 
ones with fireworks (nobody hurt), and the loss to the 
railways of this country and Canada was only $45. 


What is vapor tension? 


There are so many grades of gasoline that it is hard 
for anyone, other than an expert, to tell exactly what 
kind is being handled. Also, it is affected by the tem- 
perature and the barometer to a limited extent. Gaso- 
line may have a vapor tension of 2 Ib. or it may be 10 Ib. 
Please remember that I am discussing gasoline, not 
casinghead. 

Perhaps some of you do not understand what is 
meant by vapor tension. We take a brass cylinder 
holding about 500 cu. cm. (nearly 174 pints), fill it, 
then take out 10 percent to leave space for the vapor 
to collect, and place on it a pressure gage. We then sub- 
merge it in water at a temperature of 70 deg. F., 
keep it there until the gasoline has had time to heat 
through, then remove the gage carefully, a little at a 
time, or the gasoline will boil out. When the pressure 
is all off, we tighten the gage and place the cylinder in 
water at a temperature of 100 deg. in the summer or 
90 deg. in winter. The pressure shown on the gage 
is what is known as the vapor tension. Commercial 
gasoline, the kind we use, is seldom over 316 lb., but 
the same name applies if the vapor tension is 10 lb. So 
the fact that the waybill reads gasoline does not mean 
that it is the gasoline used for motor fuel. It may be 
of 10 Ib. tension and almost as bad as casinghead of 
10.1 Ib., as gasoline must be called if it develops 10 to 
20 Ib. vapor tension, which must be shipped in insulated 
tank cars, Class IV. 

Now we may know what it is, but nobody knows what 
the vapor will do. I will cite you a few instances that 
came under my observation. There was a wreck of 
several tanks of gasoline and casinghead at the upper 
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end of a light cut, none of the gasoline escaping into the 
ditch in the cut but going into a low place above the 
cut. It was a still night, and the vapor, filling the low 
places, finally reached the ditch in the cut. Then, being 
on a grade, it ran down the ditch about 180 ft. When 
the engine with the derrick car reached the lower end 
of cut, there was a flash up the ditch, igniting the vapor 
in the wreck and burning up $119,000 worth of prop- 
erty. Fortunately the crew was with the derrick outfit. 
On the next day I found the grass in the cut burned 
up to a height of about one foot. Above that it was 
perfectly green. The derrick car had passed over the 
vapor without igniting it, being three cars ahead of the 
engine and having a fire high above the vapor. 

[Mr. Innes here cited several additional instances of 
fire and loss due to the mishandling of wrecks.—Epitor] 


The proper place for dome covers 


Now a few words about dome covers. The proper 
place for a dome cover is screwed down tight on the 
tank car, but sometimes you have to take it off. Do 
you know that St. Louis, Ardmore, Atlanta, St. Paul 
and Memphis accidents were all caused by taking off 
dome covers on loaded tank cars, without getting rid 
of the pressure by raising the safety valves? Liquids 
vaporize, they also boil, casinghead gasoline, at about 
60 deg. F.; water, at 212 deg. F., under atmospheric 
pressure. Take a bottle of casinghead and grasp it in 
your hand and it will boil, but when it boils, pressure 
builds up until it ceases to boil. So you see there are 
two conditions which have to be considered: the tem- 
perature and the pressure. In a steam boiler carrying 
200 pounds pressure, the water has to be heated to 375 
deg. to keep that pressure up. . ; 

Now in the tank car of casinghead with a boiling 
point of 60 deg. at atmospheric pressure, when the tem- 
perature is raised to 75 deg., pressure builds up, say 
to 15 lb., and remains there while the temperature re- 
mains the same. What takes place? Nothing, so long 
as the temperature and the pressure remain the same, 
but you have a tank car full of a liquid which will boil 
if the heat is increased or the pressure lessened. You 
take off the dome cover and immediately the liquid. 
being all of 15 deg. above the boiling point, begins to 
boil all over and boils out of the dome. Now when 
you raise the safety valves, the pressure being reduced 
slowly, the gasoline begins to boil slowly and continues 
to boil until the rapid evaporation reduces the tem- 
perature down to 60 deg., the boiling point at atmos- 
pheric pressure. Then take off the dome cover slowly 
removing gradually when off, because there might be, 
if in summer, a rush of hot air into the dome, air per- 
haps at 100 deg. With gasoline simmering at 60 deg., 
the hot air would raise the temperature and if it does, 
the gasoline boils over. 


Transferring tank cars 


In transferring tank cars, the best way, if you have 
a good sized pump (214-in. at least), is to connect the 
suction and the discharge to the bottom outlet pipe. 
Don’t forget that your pump should be operated by air 
if you have not a steam line through your outfit. Air 
works well. 

Most of our derricks are equipped with the false 
dome cover designed several years ago by Inspector 
Scott, of Kansas City. Some of our foremen have 
made false dome covers out of two thicknesses of one- 
in. lumber crossed, with two 21-in. nipples through 
them, and a strong wood crosshead. If the tank is 
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leaking badly, air pressure will increase the leak, but 
water will do just as well. By reducing one of the nip- 
ples to fit the air fixtures, the transfer can be made by 
air, if there are no bad leaks. One of our foremen has 
an attachment that fits on top of a safety valve so that 
it can be raised and air forced into the tank. If you 
can use the bottom outlet for a discharge, this is a fine 
way as the dome cover is not touched. I dislike to see 
dome covers off of any tank car. 

I am partial to the use of water in transferring, as 
the mixing of air and vapor in certain proportions is a 
dangerous mixture, but water doesn’t mix with vapor. 
Some months ago I had an insulated tank, Class IV, 
badly damaged; the bottom outlet was knocked off as 
usual, the valve unseated and the tank leaking over 
both transoms; in fact it was dropping gasoline from 
one end of the tank to the other. It was fortunately 
located at a point where we could use the water service 
of a creosoting plant. Not having any false dome 
covers, the safety valves were removed and connections 
made to the flanges, one for water and the other for 
discharge. On the discharge we had a pet cock so we 
could, by letting the liquid drop out into a bottle, ascer- 
tain whether gasoline or water was coming. We did 
not leave any gasoline whatever in the damaged tank 
and did not have as much as an inch of water in the 
good car, this being easily drained out at the bottom. 


The empty tank car 


It would seem unnecessary to talk about the empty 
tank car but now and then some poor fellow with fire 
is blown out of, or off, an empty tank car. Sometimes 
he remains in there and cooks slowly. Now, if the 
dome cover is on tight, a trespasser is not likely to get 
in the tank to steal a ride or, as in one instance, to 
transport “booze.” But if a tank car has to be worked 
on, of course the dome cover may have to come off. As 
to what the tank last contained, or how long ago it was 
loaded, it doesn’t make any difference. Lots of men 
have been blown from water cars. A man who gets 
into an empty tank car, without knowing positively 
that there is no vapor in it, must want to commit 
suicide. 

About eight years ago no two manufacturers of 
casinghead gasoline adopted the same methods, so far 
as pressures and temperatures were concerned, but now 
we are getting as safe a product as possible. The rail- 
ways are indebted to the larger and some of the 
smaller gasoline companies for the care taken by them 
in the preparation of their tank cars as required by 
I. C. C. regulation No. 401; and, by the way read No. 
402, it 15 also a good rule. 

Now a few words about the dangers of gasoline- 
loaded tank cars bursting. There is nothing in a tank 
car of gasoline that will burn in the car; the only dif- 
ference between the dangers of such a tank car and one 
filled with water is that it takes less heat to make it boil. 
But if both are equipped with 25-lb. safety valves and 
the shell tested to 60 1b., the danger is the same in both; 
but if the tank does give way, in one case you have 
the air filled with a vapor more dangerous than dyna- 
mite and in the other steam. 

А tank of gasoline with fire around it will only burst 
when the safety valves do not operate. If а tank-car 
of either water or gasoline is surrounded by fire and it 
is playing on a part of the tank where there is no liquid, 
the metal will get so soft that it won't stand the 25 Ib. 
pressure the safety valves are holding and it will give 
way. But if the fire is hot enough to melt iron, you 
can't do much good, so keep away. If, however, there 
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is a little fre from a leaking bottom cap or up around 
the safety valves on the dome, a few wet gunny sacks 
or a few shovels of sand will put it out. 

My closing suggestions are: Keep dome covers on; 
keep yourself and men out of the vapor when not ac- 
tually having to work in it. You may have to take 
chances to get the line cleared and it may pay to burn 
up several thousand dollars worth of the company prop- 
erty, but you must not burn up folks. Remember the 
warning on the placard: “Keep Lights and Fires Away." 


Car maintenance to reduce ter- 
minal and transit delays 
By L. №. Wink 


Assistant superintendent of the car department, 
Chicago & North Western, Chicago 


It railroads were given the same opportunity i - 

eration that other large industrial кош salon: this 
paper would not be necessary, as freight-car equipment 
could be thoroughly maintained, but when we Stop to 
consider the restrictions that are placed on the railroads 
in connection with passenger and freight rates, and 
wages paid to employees, together with heavy taxes, one 
can readily appreciate that we are compelled to main- 
tain our equipment at an extremely low cost, and devise 
every means and scheme possible to accomplish the 
result of providing suitable equipment at a limited 
expense. 
_ We are fully aware of the handicaps and hardships 
imposed upon us by excessive governmental regulations, 
inadequate rates, unequal and burdensome taxation, 
and the like, and all loyal employes will study the sub- 
ject and communicate the facts regarding conditions 
on railroads to the general public in ordinary conversa- 
tion, in giving information to children for debates in 
high schools and colleges, and in every other possible 
way. In this manner we can help to acquaint the lay- 
man, who is slow to learn when not directly concerned, 
of the difficulties the railroads are contending with in 
performing the service required of them properly and 
with reasonable profit. 

There is a greater tendency on the part of shippers 

and others to assist and co-operate with railroads gen- 
erally, than there was in the past, and by keeping the 
matter before the public in the right light, much can 
be accomplished, and I believe the railroads will even- 
tually come into their own. 
_ Approximately 20 per cent of railway gross earnings 
is expended for maintenance of equipment, a large 
percentage of which is required in the maintenance of 
locomotives. Another big share is taken for the main- 
tenance of passenger cars to meet the present day re- 
quirements of an exacting public. Passenger trains are 
often operated at an actual loss, passenger revenue be- 
ing depleted on account of automobile, bus and now air 
plane competition. The result is, that there is not a 
large or equal proportion of the gross earnings left to 
maintain properly and thoroughly the freight-carrying 
equipment to meet the present heavy tonnage train re- 
quirements, notwithstanding the fact that freight traffic 
produces the greatest source of revenue. 


Maintenance of freight cars on repair tracks 


The backbone of freight car maintenance is the work 
performed on shop and repair tracks and, therefore, too 


561 


much attention cannot be given to its systematic and 
efficient organization and the operation. 

Various plans are followed today in the rebuilding 
and general repairing of system freight cars by segre- 
gating cars by classes. Under such programs, the mod- 
ern all-steel freight cars are receiving extensive repairs, 
and in many cases, are being rebuilt with betterments 
added. 

This equipment, after being released from the repair 
tracks, should be in condition to transport high class 
commodities, barring accident or wreck, and remain in 
serviceable condition for a number of years without 
further attention, except, of course, the ordinary run- 
ning repairs. 

The lighter class of repairs to freight equipment is 
equally as important and under no circumstances should 
this class of car be permitted to leave the repair tracks 
unless it is in proper condition to carry its load to 
destination. 

Special attention should be given to the periodic re- 
packing of journal boxes, which should be properly 
performed by the jacking up of the journal boxes, in- 
specting journals and replacing defective brasses, 
wedges, repacking journal boxes with waste, properly 
saturated with a good grade of oil, to avoid delays on 
account of hot boxes. 

Likewise, the trucks, draft gears and brake rigging 
should be thoroughly inspected, tightened, adjusted, de- 
fective parts removed, and necessary attention given to 
cleaning and testing of air brakes. 

It follows that in order to obtain the maximum ef- 
ficiency of a repair track organization, a competent and 
efficient staff of supervisors is necessary. Often we 
are handicapped by payroll restrictions, and, therefore, 
these expenditures must be made in the most advan- 
fageous manner. 


Inspection of cars at yards, freight houses, industries, 
etc. 


In reducing terminal and transit delays, the proper 
inspection of freight cars in terminal yards, freight 
houses, industries, etc., is one of the most important 
factors. Entirely too many failures and delays are due 
to improper inspection and attention at originating ter- 
minals. All of these delays cannot be rightfully 
charged to the car inspector for the reason that fre- 
quently sufficient time is not allowed him to permit 
thorough inspection of the cars. It is, therefore, im- 
portant that the operating department co-operate with 
the car department in this matter and allow as much 
time as possible to do the work, with a reasonably ade- 
quate force of inspectors. 

With the continued increasing speed of trains and 
the demands of the shipping public for better service, 
there never was a time in the history of railroads 
when the car inspector was such an important factor 
in reducing terminal and transit delays. He must be 
properly educated as to the handling of his work, with 
a thorough knowledge of A. R. A. interchange and 
loading rules, safety appliance rules, and other I. С. С. 
requirements. 

Closer relationship between supervisors and inspec- 
tors is essential, keeping in mind a means of constant 
education. On the Chicago & North Western car in- 
spectors are constantly checked as to their understand- 
ing of these rules, and other railroads are, no doubt, 
following along similar lines. 

There is only one benefit, as I see it, to be derived 
from a delay or failure due to car defects and that is, 
to determine its cause and use the delay or failure as 
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an object lesson to all concerned with a view of pre- 
venting a similar or more serious accident or delay in 
the future. This can only be accomplished by a thor- 
ough and intelligent investigation of all failures by 
supervisors, actual conditions being reported as they 
are found to exist. 

The inspection of cars for special loading requires 
unusually good judgment on the part of car inspectors 
to avoid claims, transfers and delays. Too often in- 
spectors' opinions differ as to the suitability of equip- 
ment for various commodities, and on this account, seri- 
ous consideration must be given to the education of 
all inspectors with a view of securing uniform under- 
standing. 


Inspection of freight train cars at out-going freight 
houses 


Another feature is the proper inspection and repairs 
to cars at out-going freight houses where there is often 
good opportunity to make thorough inspection and light 
repairs, testing brakes and repacking journal boxes. 
We are getting exceptionally good results along these 
lines at Chicago & North Western freight houses, par- 
ticularly at our new Proviso yards. It may interest 
you to know that the Chicago & North Western has 
under construction at Proviso, thirteen miles west of 
Chicago, a freight terminal, including a transfer freight 
house and three fully equipped repair yards, which, 
when entirely completed, will involve an expenditure of 
approximately $16,000,000. The immensity of these 
improvements can perhaps be better understood when 
I state that the total area covered involves 1,250 acres, 
providing for a track capacity for 26,000 cars. The 
transfer freight house, which has been completed and 
is in operation, has an area of space under cover of 21 
acres, and provides for a daily capacity of 700 cars of 
merchandise. 

Appreciating the importance of giving cars loaded at 
this freight house the best attention possible, to the end 
of avoiding terminal delay and delay enroute, proper 
and adequate facilities were provided. For the testing, 
cleaning and adjusting of air brakes, all tracks are 
piped, and in a manner providing for individual car 
tests. 

Housing material for light repairs 


For the housing of material necessary for light re- 
pairs, a modern cement building is in use as a central 
source of supply. Sub-stations are distributed at con- 
venient locations throughout the freight house, material 
being furnished to load them by gasoline operated trac- 
tors. For the manufacture of journal-box packing, a 
cement building housing modern packing renovating 
equipment is in use. 

In the matter of avoiding unnecessary delays and 
transfers, great assistance has been derived from inter- 
change bureaus. We all know that our greatest prob- 
lem is getting cars through the larger terminals without 
delay, and I have been firmly convinced that nothing 
more effective can be devised to remedy this than a 
well organized interchange bureau. Such an organ- 
izaton, in order to obtain the best results, must be 
comprised of exceptionally well trained and reliable 
employees, and it is especially essential to have it super- 
vised by able and energetic men who are thoroughly 
familiar with all the phases of car department and 
operating details. 

What can be accomplished by a neutral organiza- 
tion of this character has been well demonstrated in 
Chicago during the past three years, and I am sure 
that every car department official who is familiar with 
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the details will approve of my referring to this as a 
shining example of what can be achieved by intelligent 
and efficient men who are willing to devote their best 
efforts. 

While the many irregularities corrected are too num- 
erous to dwell upon on this occasion, it is interesting to 
know that 11,000 cars were transferred in the Chicago 
territory during the year 1924, which was reduced to 
approximately 1,500 in the year 1927, that the A. R. A. 
loading rules are being complied with and that both 
loaded and empty cars are moving through the Chicago 
terminal more expeditiously than ever before; but the 
most gratifying accomplishment is the splendid relations 
that exist between the shippers and the carriers. I 
have no doubt but that similar efficient results have been 
accomplished at other large terminals, but the fact re- 
mains, that too many cars are still being transferred, 
that too many cars are still being improperly loaded, 
and that there is still too much cross-hauling of empty 
equipment throughout this country. There is no ques- 
tion in my mind but that these conditions can be greatly 
improved by the use of good judgment and proper co- 
operation, without increasing the maintenance cost in 
the slightest degree. 


Intelligent retirement of old and obsolete equipment 


A large percentage of delays in transit is due to 
obsolete cars of small capacity. Keeping up the gen- 
eral condition of equipment depends largely on the new 
equipment which can be injected in replacements year 
by year, which is governed by financial conditions. 

With the present costs of new equipment, and the 
present financial situation, the subject of retirements of 
old equipment in place of repairing and re-condition- 
ing is one requiring thorough study and consideration. 

It is poor policy to expend $400, for example, in re- 
pairs to an old car which, inside of a few months, will 
again be on the repair track requiring another large 
expenditure to continue it in service. When old equip- 
ment is reconditioned, the reinforcements and better- 
ments should be of such a character that a reasonable 
expectancy of future life can be assured, even though 
the cost is rather high; otherwise it would be advisable 
to retire the car. 

When a car reaches the age that the retirement 
would cause a charge to operating expense less than 
the cost of reconditioning, it is problematical whether 
or not it is advisable to retire the car. No set rule as 
to this can be applied, but individual cases and con- 
ditions must be considered from every angle, such as 
the value of the parts which can be reclaimed from 
the retired car to repair remaining existing equipment, 
the capacity and value of the car from a loading stand- 
point and the probable cost of future maintenance. 
This is a matter of vast importance, however, and to 
handle it in a haphazard manner without the subject 
being thoroughly analyzed by those who are enabled to 
view it from every phase, will result disastrously, 
seriously affecting operating expense and maintenance 
of equipment costs. 


THE CANADIAN Paciric has completed work on two K-1 
class locomotives, 4-8-4 type, in its Angus shops. One of these, 
No. 3100, has already been placed in operation. This locomo- 
tive has a weight of 424,000 Ib, and a tractive effort of 60,800 
Ib. equal to 3685 hp. It is said to be the largest passenger lo- 
comotive in the British Empire and has a boiler pressure of 
275 1Ь.; the length of the engine and tender is 97 ft. 5 in.; 
the driving wheels have diameters of 75 in., and the cylinders 
are 25% by 30 in. The tender has a coal capacity of 18% tons 
and a water capacity of 12,000 gal. 
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A portable work bench for the 
machinist 


HE top of the portable work bench, shown in the il- 
lustration, is of wood covered with sheet metal and 
bolted to an angle-iron frame which, in turn, is support- 
ed by the legs, also made of angles. Four light braces 


A portable work bench for the machinist 


trom the middle of the underside of the top stiffen the 
vertical legs. The 5-ft. tongue, used for pulling the 
bench, is turned beneath it when not in use. The bench 
is 6 ft. long, 2 ft. wide and has a small vise mounted 
at one corner. 


Moving car wheels with a 
shop mule 


HEN it becomes necessary to change a pair of 
wheels at some point distant from the repair track 
at the Denver shops of the Union Pacific, large hooks of 
1%-in. steel, connected by a cross-bar of the same 


Moving a pair of wheels with a shop mule 


material, are attached to the axle of a pair of mounted 
wheels. The hooks are three feet apart and a short 
chain completes the circle of each, preventing them 
from flving off the wheels in traversing rough ground. 
The device is attached to the axle of the tractor by 
two chains. 
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Traveling engineers hold thirty- 
sixth convention 


Meeting at Chicago considers futuré improvements in locomotive 
design and operation—Automatic train control discussed 


operation that have characterized the past few 

years of locomotive history, it is evident that 
those responsible for future improvements have a clearly 
defined program ahead of them further to improve con- 
ditions of operation as well as those of maintenance. 
This, їп а few words, gives a picture of the thirty-sixth 
annual convention of the Traveling Engineer’s Associa- 
tion held at the Hotel Sherman, Chicago, September 25 
to 28. The enthusiasm of the meeting may have been 
enhanced somewhat by the ideal Fall weather which was 
a welcome contrast to that which prevailed during the 
days of the 1927 meeting. 

The convention was opened by an address by the 
president, J. D. Heyburn, (St. L.-S. F.) 
who said that the traveling engineer is to 
good locomotive service what the loco- 
motive is to transportation and added: 
“With the application of many new 
locomotive devices the traveling engineer 
must learn how each functions, and 
teach the crews the correct method of 
their operation. Today, with the com- 
petition of other forms of transporta- 
tion, the advance in the cost of railway 
materials and the constant cry for re- 
duced rates, the railroads are forced to 
practice economy and the traveling en- 
gineers must do their utmost to con- 
tribute to these economies by improved 
locomotive service.” 

The convention was addressed by the 
Hon. Frank McManamy, Interstate 
Commerce, Commissioner, and by A. G. 
Pack, chief inspector, Bureau of Loco- 
motive Inspection, Interstate Commerce Commission. In 
addition, during the four-day session, the following re- 
ports and papers were presented and discussed: Further 
possibilities of fuel conservation—Both coal and oil, 
chairman, D. I. Bergin, assistant general road foreman 
of engines and general fuel supervisor, Wabash; Best 
method for successfully handling locomotives in extended 
service, chairman, D. L. Forsythe, general road foreman 
of equipment, St. Louis-San Francisco; Automatic train 
control, a paper by W. C. Kelley, supervisor of automatic 
train control, Illinois Central; Train handling, chairman, 
J. P. Stewart, general supervisor air brakes, Missouri 
Pacific; The effect of design of front ends, grates and 
ash pans on locomotive operation, a paper by F. P. 
Roesch, Standard Stoker Company, and a report on 
Internal combustion engines, chairman, R. A. Phair, 
division master mechanic, Canadian National. 


N OT satisfied with the improvements in design and 


Election of officers 


The following officers were elected for the coming 
year: President, James Fahey, traveling engineer, Nash- 
ville, Chattanooga & St. Louis; first vice-president, Ralph 
Hammond, road foreman of engines, New York, New 
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Haven & Hartford; second vice-president, R. A. Phair, 
division master mechanic, Canadian National ; third vice- 
president, Н. B. Kelly, general road foreman of engines, 
Pittsburgh & Lake Erie; fourth vice-president, J. M. 
Nicholson, fue? conservation engineer, Atchison, Topeka 
& Santa Fe, and fifth vice-president, A. T. Pfeifer, road 
foreman of engines, New York Central. W. O. Thomp- 
son (New York Central) and D. Meadows ( Michigan 
Central) continue to serve as secretary and treasurer, 


respectively. 
The addresses 


Mr. McManamy, speaking for the greater part ex- 
temporaneously, commended the mem- 
bers of the Association for their contri- 
bution to the cause of greater safety in 
railroad operation by promoting an im- 
provement in locomotive condition and 
operation. He touched on the work of 
the association in the matter of fuel 
conservation and emphasized the value 
of the mechanical conventions as a 
means for the education of railroad men. 
In speaking along these lines he said 
that a member of an association benefits 
from his contact with an association in 
proportion to the extent he contributes. 
Mr. McManamy quoted statistics to 
show the improvement in operating con- 
ditions and, in speaking of maintenance, 
cited the fact that in 1923 the ratio of 
maintenance of equipment expenses to 
operating revenue was 23.1 per cent. 
This figure, by 1926, had been reduced 
to 20.1 per cent while, at the same time the number of 
locomotives found defective by I. C. C. inspectors had 
dropped from 65 to 40 per cent. The former figures, 
said Mr. McManamy, are significant because the operat- 
ing revenues for the years 1923 and 1926 were practically 
the same. 

Mr. Pack, in discussing the responsibilities of the 
traveling engineer said in part: 

“The success of the traveling engineer is attested by 
the fact that he is generally recognized as a key man in 
the present day operation of our railroads, and by the 
fact that many have moved to higher positions of re- 
sponsibility, not only in railroad service but in other 
lines of activity. They have been weighed in the balance 
and not found wanting, and they will be again weighed 
in accordance with their accomplishments. 

“We are in the midst of a new era in locomotive design 
and construction. Locomotives now in use may be 
looked upon by some as the ultimate, but if we are to 
use the past few years as a criterion, we may arrive at 
the conclusion that the best of today is merely a fore- 
runner of tomorrow. The steam locomotive will, no 
doubt, have keener competition as time passes and it 
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may be subjected to many changes апа refinements. 
This, together with the introduction of locomotives pro- 
pelled by other forms of power, will necessitate constant 
study to keep up with the trend of the times. 

“We are reaching out for higher average speed, longer 
locomotive runs, increased mileage per locomotive, per 
day and per month. The desired result is more. work 
per unit of hauling power. Much has been accomplished 
in this direction and much more may be possible. The 
increase in load per train in 1927 as compared with 1920 
was about 23 per cent, while the increase in average 
tractive force for the same period was about 17 per cent. 
This substantial increase in loading per unit of power, 
coupled with more intensive use of locomotives and 
higher average train speed, has enabled the railroads to 
perform a service which a few years ago would have 
seemed impossible of attainment. 

“Trains are being handled with less delay. Move- 
ment of traffic is being expedited as never before ac- 
complished in the history of the railroads. Heavier ton- 
nage is being hauled while at the same time the consump- 
tion of fuel is being reduced. An average of about 131 
lb. of fuel was required in 1927 to haul 1000 tons of 
freight and equipment one mile. This is the lowest 
known average ever attained. 

“There will be continuous demand to increase train 
loads, more inten- 
sive use of locomo- 
tives, higher average 
train speeds, and in- 
creased fuel econ- 
omy. This will bring 
a variety of prob- 
lems which the trav- 
eling engineers will 
be called upon to 
help in solving. It 
therefore behooves 
us to cultivate flexi- 
ble judgment and 
adaptability, because 
the accepted ргас- 
tices of today may 
become obsolete to- 
morrow and if we 
insist upon following 
methods and prac- 
tices which are not 
of the best in the light of changed conditions, we will be 
left far behind in the march of progress. 

"Engineering, mechanical and operating improvements 
are bound to continue. But great as the possibility 
of such improvements may be, we are approaching 
the time where success in the future will be more and 
more dependent upon the management of men—leader- 
ship. Selecting, training, guiding, and seeing that the 
work of enginemen and firemen is performed in the 
safest manner and under the safest conditions possible 
is a most important part of your work. Every man's 
attitude toward his work is largely influenced by the 
attitude of those in positions of authority and noth- 
ing will contribute more toward success than the 
cultivation of friendly feelings and mutual confi- 
dence. 


"We have given profound thought to the evolution of 
the locomotive and we must recognize that the human 
being is in a state of evolution, ever reaching out for 
higher education and the better things of life; higher re- 
finement and greater self respect. Harsh and unfair 
discipline, lavishly applied in the past, is fast giving 


October, 1928 


James Fahey (N.Y.C. & St. L.) 
First vice-president 


, carried. 


Railway Mechanical Engineer 


way to more modern methods of management—einployee 
relationship. There is nothing idealistic or socialistic 
in this change, because it is now becoming well recog- 
nized that respect for the moral rights of others, and 
far-seeing mutual self-interest are essential in obtain- 
ing a full measure of success, and for the advancement 
of the human race in accomplishing the better things: of 
life. 

"Your endeavors and mine are not unlike. Promotion 
of efficient and economical operation of locomotives is 
your objective—mine is the promotion of safety. You 
seek dependability of service, and reduction in the cost 
per unit of work—lI seek reduction of accidents result- 
ing from failure from any cause, of locomotives or 
tenders or appurtenances thereof. These objectives can 
be obtained only through the same mediums; i. e., the 
highest practicable standards of design, construction, 
maintenance and operation of all parts and appliances of 
locomotives and tenders. 

“The relationship between the condition of locomotives 
and safety for employees and travelers upon the rail- 
roads is well illustrated by the tabulation here given, 
which shows for each of the past six fiscal years the 
percentage of steam locomotives inspected, by Federal 
inspectors, found defective, together with the number of 
accidents that occurred during each of the years: 


Fis- Percentage of 
cal locomotives Num- 
year inspected ber 
ended found of ac- 
June 30 defective  cidents 
192 1348 


3 65 4 
1924 53 1005 
1925 46 690 
1926 40 574 
1927 31 488 
1928 24 418 


Our records show 
that the number of 
persons killed as a 
result of some part 
or appliance of the 
locomotive or tender 
was reduced from 72 
during 1923 to 30 in 
1928, and that the 
number of persons 
injured from the 
same cause, was re- 
duced from 1560 in 
1923 to 462 in 1928, 
or a reduction of 58 
per cent in the number killed and 70 per cent in the 
number injured. 

“There is one class of accidents, however, upon which 
it may be well to say a few words—I refer to boiler 
explosions caused by crown sheet failures, the severity 
of which may be expected to increase in proportion to 
the increased size of boilers and higher steam pressures 
It is said that the frailties of human nature are 
responsible for many accidents of this character, with 
which I agree; nevertheless, we should not look upon 
such occurrences as inevitable because much can yet be 
done to alleviate the situation. 

“The use of the safest practicable firebox construction, 
especially within the area which may be exposed to 
overheating due to low water; the application of modern 
appliances such as Thermic Syphons, the application and 
working of which is now well established; the use of 
reliable feedwater appliances which may be conveniently 
operated and the working of which may be determined 
without the necessity of enginemen endangering their 
lives by leaning far out of the cab window ; the construc- 
tion, application and maintenance of water glasses, water 
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columns and gauge cocks that will accurately register the 
water level in the boiler under all conditions of service, 
so located and maintained that the engineer and fireman 
may obtain quick and accurate readings from their usual 
and proper positions in the cab without materially de- 
tracting their attention from other important duties, will 
do much to prevent and relieve the distressing results 
from crown sheet failures caused by low water.” 


Report on means of securing 
fuel conservation 


Present-day operating schedule represents passenger 
and fast freight service, as means of producing revenue. 
resulting in light tonnage and high speed even though 
modern power can haul its maximum tonnage at a lower 
basic cost and resultant less pounds of fuel per 1,000 
gross ton mile at moderate speeds. 

Class I railways in the United States spent in 1927 
$310,869,524 for coal and oil for road locomotives in 
freight and passenger service (charged to operating ex- 
pense). This is to be compared with $327,465,482 in 
1926. In 1927 the roads consumed 95,459,840 net tons 
of coal at an average cost of $2.66 per ton, compared 
with 101,155,412 tons in 1926, at an average cost of 
$2.63 per ton. They also consumed 2,042,137,055 gal. 
of fuel oil, slightly less than in the year before, at an 
average cost of 2.81 cents per gal., as compared with an 
average of 2.95 cents the year before. The expense for 
m was $57,326,689 as compared with $60,938,230 in 
1926. 

In 1920 fuel consumption in freight service amounted 
to 197 Ib. per 1,000 gross ton mile (excluding locomotive 
and tender). In subsequent years the corresponding 
fuel consumption was as follows: 


In the passenger service the fuel consumption per 
passenger train car mile amounted to 18.8 Ib. in 1920. 
In subsequent years the corresponding fuel consump- 
tion was as follows: 


1921. yr 17.7 1b. 
1922 ise sent Meo) 17.9 1b. 
1923 at osea teeter. Shee ORS uu cus d uet his "utet ts 18.1 Ib. 
1924-2. it ea AASB оъ epa. Микки aden Sita ches ot M 17.0 Ib. 
1925. eres i 16.1 Ih. 
1926 iiem 15.8 Ih. 
Т ng ld ok а ^ а С Eke pean S 15.4 Ib. 


No doubt, the pounds of coal per passenger car mile 
would have reflected a larger saving but for the approxi- 
mate increase in weight of passenger car equipment of 


10.5 tons since 1920. Calculated on the basis of traffic ` 


handled in each year since 1920 and the average price 
of fuel in these years, this increased efficiency in fuel 
consumption as compared with 1920 records has resulted 
in a fuel saving of $283,437,000 in the freight service and 
$73,684,000 in passenger service since 1920. 

On a level grade at a speed of 20 miles per hour it 
requires 460 lb. tractive effort to haul 50 tons in two cars 
of 21 tons weight. It requires only 270 lb. to haul 
50 tons in one car of the same weight, or 41 per cent less. 
To haul the same car and contents at 40 miles per hour 
increases traction from 270 to 412 Ib. or 53 per cent; 
hence the importance of heavy car loads and moderate 
speeds. 
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Distribution of fuel 


Keeping an accurate record of all fuel purchased and 
issued is a matter of bookkeeping or accounting. The 
system followed should be such that the records would 
show at any period (not less than 30 days apart) : The 
exact amount of fuel purchased; the exact amount of 
fuel on hand and where; issues by month with a sub- 
division or separate charge for all different uses of coal; 
the exact amount delivered to locomotives and used 
solely to produce transportation. 


Feed water treatment 


Clean and dry boilers, free from scale and free from: 
leaks, are paramount in fuel conservation. To attempt 
to operate scale-insulated boilers results in a loss of boiler 
capacity and engine efficiency; increased back pressure, 
due to restrictions in exhaust nozzle size required to 
burn larger quantities of fuel per square foot of grate 
area per hour as a whole; loss due to too high a flue- 
gas temperature; and increased cost of boiler mainten- 
ance. 

In connection with the above subject, reference is made 
to the comprehensive report on “Effect of Feed Water 
Treatment,” in the 1927 Proceedings of the Traveling 
Engineers’ Association, by W. A. Pownall, Н. B. Kelly.. 
J. W. Wells, W. L. Robinson, and P. E. Keenan. 


Answer to questionnaire 


The committee sent a questionnaire to all members.. 
the answers being summarized in each case in the report 
of the committee. 

Question No. 1.—What method is in use on your road 
for supervision and education of engine crews? 

Answer: Personal supervision through contact оп: 
the deck of the locomotive is apparently the major 
method in use to supervise and educate enginemen. 
Some roads report excellent results and live interest 
being maintained through the use of cars equipped with. 
locomotive appurtenances, stokers, valve gear models. 
model cylinders and locomotive appliances. Combustion 
cars are also being used with excellent results. Cars. 
over one line are maintained by employees of the road: 
instructors give lectures on combustion, fuel economy. 
breakdowns, and the correct operation of locomotive 
devices, showing moving picture films on firing practice. 
breakdowns, economical practice of operation and boiler 
operating conditions. The showing of movie films is 
a modern method being resorted to by different roads and 
is reported as giving excellent results in stimulating 
further interest among employees. 

Question 2—IVhat method is used for employment 
of new men? 

Answer: The trend of practice reported is to hire 
men from along the line conforming to age and physical 
requirements; some roads insisting on the applicant 
having eighth grade or high school education. Some 
give preference to men in the roundhouse. All roads 
require the student to make the necessary number of trips 
in order to be OK’d by the engine man and supervisory 
officers as ready to enter active service. Some roads 
report the use of first-, second- and third-year progressive 
examinations. 

Question 3.—Does your road use a standard form for 
road supervisory forces, road foremen, fuel supervisors 
or traveling firemen? 

Answer: All answers indicate the use of a report 
containing information required by the government per- 
taining to locomotive requirements as imperative. 
Reports, as a rule, are going direct to the master mechanic 
and general foreman. The prevailing method indicate- 
daily reports from the supervisor, followed by а weekly 
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letter covering activities, showing date, train number, 
points ridden from and to, engine crew, etc., following 
with a report on defects observed and the general condi- 
tion of the power unit. 

Question 4.—4Are monthly divisional fuel mcetings 
held on your line? 

Answer: The answers received report excellent 
results relative to monthly fuel meetings for all 
employees with the division superintendent in charge, 
and divisional, mechanical and transportation super- 
visory officers -in attendance. Other roads report the 
same general practice with staff meetings instead of 
employees’ meetings, with a fuel conservation com- 
mittee appointed from employees’ on the line. 

Question 4-4.—W hat form of report is available on 
fuel performance? | Nature of report and extent used? 

Answer: Records available indicate the system and 
divisional fuel performance of the different divisions, 
non-productive costs, covering cost of initial and terminal 
delay, dead-heading and called and released, etc., dis- 
cussed at fuel meetings. These serve to bring about 
friendly rivalry among the different divisions. Some 
roads report all delays taken from the train sheet or con- 
ductors' reports on freight and passenger trains and com- 
piled for compara- 
tive purposes by dis- 
tricts; also for pur- 
pose of indicating 
fuel burned which is 
not used in produc- 
ing transportation. 

Question 5.— 
Transportation ac- 
tivities, trainload and 
operation, effects ob- 
served in conserva- 
tion of fuel? 

Answer: The an- 
swers indicate that 
results in perform- 
ance secured depend 
on the attitude of 


division officers. At- A. N. Boyd 
tendance at fuel (Canadian National) 
meetings by train Third vice-president 


crews and other de- 

partment employees gives good results. Some roads 
use the “19” order exclusively to eliminate delays and 
to assist train operation. 

Approximately 90 per cent of the fuel consumed by 
locomotives on our railroads represents a transportation 
charge. The remaining 10 per cent is due to causes 
resultant with the service. Economies effected are due 
to the offensive instead of defensive methods being 
observed by those in charge of railroad operation, indi- 
cating the necessity of individual willingness to serve on 
the part of all concerned from the general supervisory 
officers to employees of the lowest rank in all depart- 
ments involved in sustaining a policy of operation, 
expenditures, assignments, care, maintenance and ulti- 
mate performance of the locomotive engaged in moving 
transportation over our railroad lines. 

Question. 6.—W hat is the maximum amount of coal 
permissible to use per square foot of grate area in firing 
up locomotives in roundhousc? 

Answer: Reports indicate that the use of 13 to 15 Ib. 
of coal per square foot of grate area for firing with 
bituminous coal give the best results. Two roads report 
the use of paper over the grate area at a cost of seven 
to nine cents for paper used on each engine, with a result- 
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ant saving of 200 Ib. of fuel or more on each engine 
fired. A good firebed condition when leaving the out- 
bound terminal is a desired factor. 

Question 7.—W hat added efficiency and economy, also 
dependability, have been secured with the application of 
the force-fced lubricator over that of the hydrostatic 
type? 

Answer: The answers indicate that it is a modern 
and safer method; engine men are relieved of adjust- 
ments while enroute ; it gives a 10 to 20 per cent saving in 
oil; no oil feed at stand-by periods ; also, savings are de- 
pendent on results of careful adjustment of feeds, with- 
out drawing too close a line; uniformity of lubrication 
under all operating conditions, and the crew is relieved 
of anxiety of lubricator running out during the trip. 
There is a saving in time where locomotives are operated 
by more than one crew in all classes of service. The top 
portion of cab interior is more accessible for cab work 
and proper inspection of other devices. 

Question 7-A.—What results are observed between 
single feed and oil pipe to valve and cylinders over that 
of individual feed and pipe lubricating both the valve and 
the cylinder? 

Answer: The answers specify trouble experienced in 
lubricating valves 
and cylinders with a 
single feed; this is 
most noticeable 
where the lubricator 
drive shaft is coupled 
to the top of the 
combination lever, 
which brings about 
a variable lubricating 
condition. No trouble 
is reported as experi- 
enced with the above 
type of hook-up on 
locomotives in 
switching ^ service. 
The general idea is 
that experiments 
point out that indivi- 
dual feed and pipe to 
the valves and indi- 
vidual feed and pipe 
to the cylinder is the most efficient and economical meth- 
od of application. Some roads report trouble to lubricate 
properly at high speeds where the single feed and oil pipe 
entering the steam pipe lubricates the cylinder and valve 
with drive shaft connected to the top of the combination 
lever. Where drive has been changed to fixed point of 
link trunion, better results have been reported. 

Question 8—What auxiliaries, if any, in use on your 
line utilise superheated steam for operation? 

Answer: The answers indicate those in use as in the 
experimental stage; the results secured indicate the use 
of superheated steam to operate blowers, stokers, air com- 
pressors, boosters, generators and feedwater heaters. 

Question 8-A.—Has lubrication trouble, if any, been 
experienced with auxiliaries operated with superheated 
steam? 

Answer: The answers indicate still in the experi- 
mental stage with no report available. 

Question 9.—W hat percentage of power have уок 
equipped with feedwater heaters and exhaust steam 
injectors? 

Answer: The information received indicates continued 
application of feedwater heaters and exhaust steam in- 
jectors. The report of 1924 indicated 3.4 per cent or 
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2,277 feed water heaters. Application of feed water 
heaters up to July 1, 1928 represents 6.66 per cent of 
locomotives, as a whole, equipped, with 4,675 heaters 
applied. Exhaust steam injectors applied up to July, 
1928 are 557 or 0.79 percent of the locomotives equipped. 

Question 9-A.—Results obtained as between different 
types of feedwater heaters and exhaust steam injectors’ 

Answer: The answers indicate variable to 15 per 
cent saving with feedwater heaters over injector oper- 
ation and variable to 8 per cent saving with exhaust 
steam injectors over injector operation. 

Some roads answer that the percentage of savings is 
noticed only in savings in water station stops. 


Question 9-B.—Increase or decrease of average trein ` 


speed over line, if any, through use of feedwater 
heaters? 

Question 9-C.—Increase of tonnage, if any, by use of 
feedwater heaters—reduction of back pressure observed 
at maximum operating condition with feedwater heaters 
as against locomotive with injector operation? 

The answers include Questions 9-B and 9-C, indi- 
cating lack of test data. There are, however, oppor- 
tunities for further fuel savings with increased capacity 
through the use of suitable feedwater heaters. Several 
roads report elimination of one water stop over the line 
of road due to feedwater heaters, with a resultant in- 
crease of gross ton miles per train hour. Replies indi- 
cate reduction of three to six pounds back pressure ob- 
served with locomotives feedwater equipped as com- 
pared with injector operation. 

Question 10.—Percentage of locomotives on your line 
in freight, passenger and switching service equipped 
with 9V;-in., 11-in. or 8Vi-in. cross-compound air com- 
pressors? 

Answer: The data received is insufficient to warrant 
an answer; however, a table was given in the report 
indicating further efficiencies and economy in fuel and 
water offered by manufacturers in favor of 814-in. 
cross-compound air compressors over that of the single 
phase type of compressor. 

With an engine equipped with two ll-in. air com- 
pressors and with a train having a brake pipe leakage 
of six pounds or more per minute from a pressure of 
55 lb. after a service reduction of 15 Ib. in the brake 
pipe had been made, or the pressure in the brake pipe 
drawn down from 70 to 55 Ib., the displacement of one 
of the air compressors is practically lost in the pumping 
of the leakage throughout the train, 

Question 11.—Percentage of locomotives in freight, 
passenger and switching service equipped with super- 
heater device? 

Answer: The superheater equipped type of locomo- 
tive needs no comment as to its having been the out- 
standing attribute of capacity and efficiency with econ- 
omy in giving new life blood to the saturated locomo- 
tive. Records indicate that on July 1, 1928, there were 
approximately 54,169 locomotives equipped with super- 
heaters. 

Fuel oil 


At the present time 7,304 locomotives are using oil as 
fucl, and the total number of gallons burned in 1927 
amounted to 2,042,000,000, valued at $57,300,000. 


Burners 


Steam atomizers (or burners) in most general use on 
all oil-burning railroads are of simple construction, be- 
Ing just a conduit for oil with a mixture of steam. 
These steam atomizers are without patent protection 
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in many instances, and consume from 3 per cent tu as 
high as 7 per cent of the total steam output for atomiz- 
ing purposes. This offers a field for possible economies 
in the use of mechanical atomizers, but to date no oil- 
burning road is making use of this type of burner inso- 
far as is generally known. Опе of the disadvantages 
that must be overcome in the use of mechanical atom- 
izers is the limited capacity; either enlarging the ca- 
pacitv or placing two mechanical atomizers seems to be 
the only method of overcoming this handicap. 

On some of the larger types of locomotives fuel oil 
consumption at times reaches a maximum of 500 gal- 
lons per hour, which is considerably beyond the capacity 
of any mechanical atomizers that your committee knows 
of. The cost of the present oil burner is about $15 
each, while mechanical atomizers with necessarv aux- 
iliaries cost approximately $300. 


Martin water tables 


On oil-burning locomotives where the fire-pan is 
standard equipment there seems to be a field for pos- 
sible economies through the installation of water tables, 
which take the place of the ordinary fire-pan and in- 
crease the heating surface through the elimination of 
approximately 500 fire-brick, which at the present time 
is used for bricking the floor and side-sheets of the 
conventional oil-burning fire-box. 

On.the Texas & Pacific, where one of these water 
tables has been in use on an oil-burning locomotive, a 
saving of 11 per cent in fuel has been reported. 


Longer locomotive runs 

With oil as locomotive fuel the possibilities for greatly 
extending locomotive runs is constantly receiving seri- 
ous thought and much fuel is being saved through this 
practice. Oil as a fuel offers greater opportunities in 
this respect than coal, as the condition of fire with re- 
spect to clinker and cinder formation is eliminated. 

One case of fuel saving that has resulted from longer 
locomotive runs may be cited between Los Angeles, Cal., 
and El Paso, Texas, a distance of 888 miles. In this 
territory, under the old method, it required 50 locomo- 
tives in passenger service, while under the present plan 
for running locomotives through it requires but 25. 
Four locomotive changes have been eliminated in this 
territory and the annual fuel saving alone amounts to 
approximately $32,000, while large savings are indicated 
in capital investment and in labor savings due to the 
elimination of intermediate terminal forces. 


Remote control switches 


Through the use of remote control switches, which 
reduce the number of train stops, another роѕѕ:Ые sav- 
ing method is practical. Where these mechanisms are 
installed, a train taking a siding to meet or be passed by 
another train, all stops are eliminated with the possible 
exception of one stop. The switches are being con- 
trolled by the dispatcher or operator. The estimated 
cost of stopping a freight train is between $2.00 and 
$2.50, the largest item of which is fuel. If we can elim- 
inate a number of these stops in handling a train over a 
district, the possible fuel savings are worth while. 

. Another method which is attracting considerable at- 
tention at the present time is the elimination of train 
orders and handling of trains bv remote control through 
the train dispatcher. 

The report was signed bv D. I. Bergin, (Chairman). 
Wabash; J. N. Clark (S. P.) ; J. J. Kane (L. V.); К. 
C. Simino (S. P.); J. Vass (C. N.) and F. C. Wenk 
(A. C. L.). 


Vol. 102, No. 10 


Discussion 


J. B. Stuart, air brake supervisor, Missouri Pacific, 
discussed the effect of eliminating train orders and train 
stops upon fuel conservation. He described an instal- 
lation of remote switch control on the Missouri Pacific 
where trains now enter switches at 35 m.p.h.; con- 
trolled by light signals instead of train orders, at a great 
saving in fuel and overtime by dispensing with the train 
stop. The time is coming, declared Mr. Stuart, when 
the “19” and “31” train orders are going to be curiosi- 
ties in transportation. 

E. P. Ragsdale, Southern Pacific, estimated that re- 
mote switch control on the Southern Pacific, by allow- 
ing trains to meet and pass each other without stopping, 
reduces the consumption of fuel oil from 50 to 75 gal. 
per locomotive for each meet. It was his opinion that 
further fuel savings in oil-burning equipment are de- 
pendent upon further improvements in the equipment 
itself. He said: “We must get away from the neces- 
sity of using firebrick in oil-burning fireboxes. It takes 
from 15 to 25 min. to get the brick heated properly for 
efficient oil burning whenever it has been cooled down 
by stopping at sidings or elsewhere." Expressing the 
opinion that we are just in the experimental stage of 
developing and perfecting oil burning apparatus, Mr. 
Ragsdale advocated more experimentation with atom- 
ization of oil to stop the waste of fuel, and predicted 
that draft regulation will be provided for oil-burning 
equipment that will restrict the air openings to the lo- 
cation of the burner itself while the locomotive is not 
in motion, 

The New York Central, according to John Brennan, 
operates 27 oil burners on its Adirondack division from 
8 a.m. to 8 p.m. during the season from April 15 to No- 
vember 1 each year in order to comply with the forest 
fire regulations. It successfully operates on these en- 
gines with a brick arch like that used in coal-burning 
power without experiencing any leaking of crown bolts. 

Roy Hunt, Atchison, Topeka & Santa Fe, cautioned 
against accepting too readily statistical reports of fuel- 
savings or other reductions in connection with lubrica- 
tion and fuel-saving devices because of the lack of au- 
thenticity in such figures, and added his opinion to that 
of Mr. Ragsdale that the method of burning oil in loco- 
motives must receive more attention and that, in view 
of the probable necessity of the railroads using lower 
grade fuel oil in the future, the development of atomiza- 
tion is increasingly important. 

The statements in the committee's report purporting 
to discourage the practice of traveling engineers to keep 
on demonstrating to employees their ability to operate 
locomotives was vigorously opposed, and it was the ex- 
pressed opinion that the traveling engineer should ai- 
ways be prepared to follow up his instructions bv ex- 
ample. In this connection J. Cronin, Illinois Central, 
described his long-continued practice of holding classes 
every Friday morning for enginemen and every Friday 
afternoon for trainmen to familiarize them with the 
handling of equipment. No charts or text matter are 
used and any subject may be discussed. In all instances 
the enginemen and trainmen are given the chance to in- 
quire about their problems without being ridiculed and 
have the assurance that a solution to the problem will be 
furnished, if possible, by demonstration. Interest of 
this kind by the traveling engineer in the education and 
training of engine crews, in the opinion of Mr. Cronin, 
is as important to economical and efficient locomotive 
operation as the mechanical improvements that have 
been made. 


October, 1928 
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‘Automatic train control 
installation and maintenance 


To the date of writing this paper there have been 
two orders issued by the Interstate Commerce Commis- 
sion requesting roads to install and maintain a device 
that will automatically appiy the brakes, bringing the 
train to a stop when approaching an occupied or re- 


stricted block. 
There were 44 roads named in the first order and 36 


in the second order. The progress of the installations 
as of July, 1928 has been as follows: 


First Second 
Roads involved in orders ...................... 44 36 
Roads exempted in orders erst dads Ж 4 6 
Roads having dates of completion indefinitely 
suspended ОРЕСТА 5 
Roads having installations completed .... ..... 44 35 
Roads that have been inspected by the Interstate 3s 


Commerce Commission 


der was issued, there were many designs of equipment 
that had been worked out by various designers. The 
characteristics of these various designs were as follows: 

]—Continuous induction using cab signal, with me- 
chanical speed-control governor, which restricted the 
speed of the train according to restrictions of aproach- 
ing block. 

2—Continuous induction using cab signal, with auto- 
matic control application valve to apply the brakes when 
cab signal changes from clear to restrictive indication 
when approaching an occupied or restricted block. 

3—Intermittent induction with automatic control 
valve, which will apply the brakes when passing a sig- 
nal indicating caution or stop. 

4—Intermittent contact with automatic control valve, 
which will apply the brakes when passing a signal indi- 
cating caution ог stop. 

The total track mileage of the various types installed 
up to July, 1928, is as follows: 


Continuous induction with cab signal and governor speed control 3,551.33 
Continuous induction with cab signal and automatic stop appli- 

cation valve ee ЕСТЕТИКА 6,139.40 
Intermittent induction with stop application valve ........... 8.816. 


Total trəck miles 19,408.73 


The number of locomotives to be equipped with the 
various designs is as follows: 


Continuous induction with cab signal and governor speed control 1,175 
Continuous induction with stop application valve 3.016 
Intermittent induction 4.191 
Intermittent contact 310 

7.339 


Completed installations M 
Some roads have made voluntarv installations, which 


were not included in the above. These are as follows: 


Track miles of various types ............................... 
Engines to be equipped 


Train control characteristics 

The characteristics of the different tvpes from an 
operating standpoint are only two; namely, continuous 
and intermittent, and are arrived at by the operating 
characteristics of each. 

The meaning of continuous control is self-explana- 
tory; that is, the indication of the condition of the ap- 
proaching block is continuously indicated by the cab 
signal light indicators, located in the cab as near in line 
of the engineman’s vision as possible. This indicates 
to the engineman any restrictions that may occur after 
passing a caution signal the instant such a condition 
should occur which otherwise he may not be able to ob- 
serve (on account of his vision being restricted by 
curvature of the track, by stormy weather, fog, etc.), 
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thus enabling him to take immediate action that may be 
necessary to reduce the speed of his train before reach- 
ing the obstructed point. Also, when running under 
restricted speed indication, the engineman is instantly 
advised when speed may be increased, by change of cab 
signal to a less restricted indication, due to the cause for 
restriction being partially or completely removed, which 
would be caused by a train in the block, a switch not 
properly lined, a broken rail or a car fouling the main 
track. 

Different roads use different signal indications in the 
cab, some using two indications; namely, clear and low 
speed, while other use three indications; namely, clear 
caution and low speed. The cab signal indications are 
designated in various ways. Various roads have ac- 
cepted as their standard color lights, position lights, 
and the letters H. M. I., meaning high speed, medium 
speed and low speed. 

Some roads have installed the continuous system and 
use it in conjunction with permissive wayside signals 
that were in service prior to the continuous control. 
Others installed it on territory which was not equipped 
with wayside signals, installing them at the same time. 
Some installed the continuous control where there were 
no permissive wayside signals and operate by the cab 
signal exclusively. Some roads are making installations 
of the continuous control on territory equipped with 
permissive wayside signals and have removed the sig- 
nals and operate exclusively by the cab signals, which 
has proven very satisfactory from an operating and 
maintenance standpoint. 


The name “intermittent control” was also arrived at 
by the operation characteristics of the device; that is, 
the communication between the track and engine is at 
the wayside signal only. The intermittent devices were 
designed to operate exclusively with the wayside signal, 
there being two different types of designs, namely the 
intermittent inductive and intermittent contact ramp 
type. 

The two different designs function in practically the 
same manner as related to the permissive wayside sig- 
nals; that is, should a signal indicating "caution" or 
"stop" be passed, the brakes would applv. bringing the 
train to a stop. 

After passing a clear signal, with the intermittent con- 
trol, the engineman has no warning of any restriction 
that may occur until he is in view of the approaching 
signal. 

When passing a signal indicating caution or stop, it 
1s necessary for the engineman to operate the so-called 
forestalling or acknowledging lever (which is located 
conveniently) to avoid an automotic control application, 
bringing the train to a stop. Such an action on the part 
of the engineman indicates that he is aware of the re- 
stricted signal he is passing. 

On roads where the continuous control is in service 
without the permissive wayside signal, when the cab 
signal changes from a clear to a caution or slow indi- 
cation, the engineman may be operating the forestalling 
lever and reducing the speed as per transportation rules 
according to the indication the cab signal is displaying, 
but is not required to stop unless the cause for the re- 
stricted indication is not removed, therefore eliminating 
stops when following a train ahead. 


Methods of restricting train speed 


Some roads use a mechanical speed-control governor 
Тог restricting the speed when running under restricted 
cab signal, others restrict the speed by rules; both ways 
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have worked out very satisfactorily, each system having 
merits of its own. Continuous control with the me- 
chanical speed governor prevents the engineman from 
exceeding speed limits when running with restricted cab 
signal, which is sometimes done by the engineman mis- 
judging the speed of his train. On the other hand, con- 
tinuous control with an application valve is more easily 
handled as the applying of brakes is entirely in the hands 
of the engineman after the forestalling lever has been 
operated, which allows the reduction of speed to be 
made in the most satisfactory manner according to the 
conditions existing. 

There are various methods of automatically venting 
the brake pipe, thus applying the brakes. This has been 
accomplished as follows: Movement of rotary valve in 
the engineman’s brake valve by an accuator which vents 
the equalizing reservoir pressure in same manner as when 
operated manually; design of a complete new engine 
man's brake valve with all the operating requirements 
for applying the brakes has been used very extensively; 
it also vents the equalizing reservoir at the same ratio as 
is done with the brake valve handle in service position. 

Some roads use a limiting reduction reservoir so con- 
nected that by lapping the brake valve immediately after 
the reduction starts the venting of the brake pipe will be 
only a few pounds under а full service reduction. 

Some designs vent the brake pipe direct through a re- 
stricted port. 

It should be understood that all the different devices 
must be so designed that when the brake pipe is being 
vented, thus applying the brakes, there is no possible 
way to recharge the brake pipe when it is being vented; 
also, the engineman must be able in all cases to make an 
emergency application of brakes at the same time the 
brake pipe is being vented, should conditions require such 
action. 

The various manufacturers of train control and train 
stop devices have made several modifications since plac- 
ing the equipment in service, which has considerably 
reduced the number of failures, simplified the equipment 
and reduced the number of repair parts necessary to be 
carried in stock. 

A great part of the development and successful opera- 
tion of train control and train stop has been due to the 
hearty cooperation on the part of the enginemen observ- 
ing any undesired operation of the device and promptly 
and correctly reporting to the maintenance forces needed 
signal and shop maintenances, which enables them to 
make tests and locate and make repairs intelligently, and 
it is hoped this good work will continue as all concerned 
are becoming better acquainted with the various devices. 

The paper was signed by W. C. Kelley. supervisor of 
automatic train control, Illinois Central. 


Discussion 


During the discussion of this paper one member made 
the statement that, in his opinion, the factor of added 
safety attributable to the installation of train control 
equipment has not proved equal to that which would be 
obtainable by the expenditure of a similar amount of 
money in other ways. Another member outlined the de- 
tails of an installation of train control equipment in a 
territory where wayside signals had never been installe” 
and, from the experience in operating trains over thi: 
territory, expressed an opinion in favor of the use of cal 
signal indications without the use of wayside signals as a 
future possibility. On being questioned as to the method 
of train operation in the case of a failure of the auto- 
matic control he mentioned that the type of equipment m 
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use consisted o1 color-light indications in the cab, as well 
as audible whistle signals, with the usual actuating equip- 
ment on the brake valve. He said that it was indeed 
unusual when both the audible signals and the color- 
Hight indication in the cab failed at the same time, but 
'that, should such an emergency occur, the instructions 
to the enginemen, when on double track, were to proceed 
under restricted speed to the nearest communication 
station and operate their trains from that point under 
train orders. 


Equipment conditions affecting 
train handling 


Locomotive design should include careful attention to 
the location and capacity of the air compressors; to the 
location and capacity of the main reservoirs; to the loca- 
tion and capacity of the pressure governing appliances 
(particularly the feed valve which should be protected 
from the intense heat of the boiler head) ; to the arrange- 
‘ment of piping (the pipe that supplies the feed valve 
should take air from the top of the main reservoir supply 
pipe which should be equipped with dirt collectors 
equipped with proper drain cocks); to the location of 
the brake pipe connection to the distributing or control 
valve; to the size and quantity of pipe; to the method 
‘of clamping, and to proper provision for radiation and 
drainage. Air operated devices should, in all cases, be 
so placed that moisture will drain away from them 
‘rather than into them. 

Even with the highest possible efficiency of locomotive 
design, the best results will not be secured unless in the 
design of the train equipment, the same care is exercised 
in providing a minimum resistance to the starting effort. 
Tf the brake shoes do not entirely clear the wheels, the 
starting effort must be increased, and the resulting 
losses should properly be charged to the guilty party. 

In designing freight cars, consideration should be 
‘given to the empty and the loaded weights, and in cases 
where there is sufficient difference to make it inadvisable 
'to associate the loaded car with the average car in service. 
'such refinements should be provided in the brake rigging 
as will furnish a suitable brake effort for the car whether 
loaded or empty. | т, 

А. К. A. rules specify the dividing car weight between 
‘8-in. and 10-in. freight equipment at 37,000 Ib. The per- 
centage of brake force is also specified as 60 per cent of 
thé light weight of the car, based on 50-Ib. brake cylinder 
pressure. It is highly important that the greatest care 
be given to the foundation brake design, in order that 
the brake cylinder force may be transmitted to the 
brake shoes with the highest possible efficiency. The 
brake levers should be of suitable lengths and proportions 
to provide against losses from improper angularity. 


Maintenance of locomotives 


While perhaps second in importance to original design 
and installation, proper maintenance is absolutely neces- 
ѕагу if we expect to receive the benefits of modern 
appliances. We desire, therefore, to impress upon all 
the necessity for both the incoming and outgoing tests of 
locomotive appliances. The double test may not seem 
important, but if the test of air brake appurtenances, 
boosters, injectors, sanders and other appliances is 
not made until just before departure, the defects then 
found, in order to prevent delays, will be permitted to 
pass into service without correction, while, if only the 
incoming tests are made, no check test would be pro- 
vided for the work performed in the shop or engine 
house. 
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We believe that the orifice test of air compressors 
should be made more frequently. In our opinion this 
test should be made every 30 days and we therefore 
recommend this change in practice and in the wording 
of the cab card. 

Maintenance of cars—Passenger and freight 


Where correct design and installation have been ob- 
tained, the maintenance of air brake equipment, founda- 
tion brake gear, draft rigging, etc., on both passenger and 
freight cars, resolves itself into the provision for daily 
inspection, including tests, adjustments and light repairs, 
and a more thorough inspection at regularly appointed 
inspection periods, during which the equipment is care- 
fully examined, necessary replacements made, and wear 
of parts corrected to a degree which will put the equip- 
ment in condition to perform its functions until the next 
inspection period. 

The draft rigging on passenger and freight cars should 
receive periodical tests, made under pressure, to deter- 
mine the actual extent of movement, and that corrections 
should be made when required. It seems at present to 
be a self-evident fact that draft rigging is not being 
regularly tested under pressure, and that consequently 
the free slack action becomes excessive and contributes 
toward rough handling of trains, both in starting and 
stopping. 

Great assistance to better maintenance of freight car 
brakes, and, incidently, to the better handling of manifest 
freight trains, will be provided if the yards and freight 
loading and unloading tracks are piped and provided 
with the necessary facilities for brake cleaning, light 
repairs and testing. Loaded freight cars, so handled, 
will, when placed in trains, be ready for prompt move- 
ment, and the inspection and work already done will 
increase the train brake efficiency, and will also tend 
toward reducing the time of train brake inspection before 
departure. 

The rules for both the incoming and outgoing tests of 
freight train brakes have, through long experience and 
protracted effort, become effective and are familiar to all. 
With the requirements for train brake testing so well 
known, it seems unnecessary to make special mention of 
any particular feature, particularly as we are all law- 
abiding citizens who recognize our duty of strict adher- 
ence to the entire code. It is important, however, to 
emphasize the fact that where the general maintenance 
conditions are satisfactory, and the total brake pipe leak- 
age does not exceed two or possibly three pounds per 
minute, there is generally little difficulty in starting or 
stopping trains without rough handling. 


The thermal brake test 


The thermal or wheel temperature brake test is the 
most accurate method of determining brake efficiency. 
After descending a grade, the hotter the wheels, the 
more braking was done, and any car that has cold wheels 
proves the inefficiency of the brakes on that car; as the 
braking force of a car is in proportion to its empty 
weight, the cars with the greatest empty weight in any 
particular train will have the highest wheel temperature 
where the brakes on all cars are in equally good condi- 
tion. 

The thermal test should be made where conditions 
favor, such as where stops are made to cool wheels, and 
cars with either cold or excessively hot wheels should be 
carded to indicate the brake condition. 

[The remainder of the report dealt largely with the 
manipulation of the brake valve in controlling and stop- 
ping trains.—EpiTor. ] А 

The report was signed Бу J. Р. Stewart, Мо. Pac., 
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(chairman) ; О. Н. Bryan, West Pacific; J. M. Nichol- 
son, A. T. & S. F.; J. J. Rossiter, N. Y. C, & St. L.; W. 
E. Vergan, M.-K.-T.; and F. B. Johnson, Westing- 
house Air Brake Company. 


Discussion 
The discussion of the report was confined chiefly 
to the effect of air brake operation on train handling and 
disclosed much difference of opinion on the proper 
application under different operating conditions. The 
controversy centered chiefly upon the use of the inde- 
pendent brake in bringing trains to a stop. Опе mem- 


ber emphasized the importance of thorough air brake in- 
spection on the cars of incoming manifest trains in order 
to assure the perfect functioning of the brake equipment 
on these cars after departure from a terminal in a train 
with other cars. The tendency is to neglect the cars of 
the incoming train in order not to delay the outgoing 
train. This neglect, he said, is one of the principal 
causes of rough handling on the road. The same speaker 
emphasized the importance of enginemen personally 
testing for leak-off before leaving a terminal, as a means 
of obviating road trouble. 


Spring making and repairing 


Abstract of a paper presented before the 1928 convention 
of the Master Blacksmiths’ Association 


By George Fraser 
Blacksmith foreman, Atchison, Topeka & Santa Fe, Topeka, Кап. 


facture and repair must be observed. Correct 
design is highly essential, as are also good ma- 
terial, furnaces that are pyrometrically controlled (both 
for setting and drawing temper), a proper quenching 
medium and presses sufficiently large to insure a tight 
band. In our shop we are fortunate in having such 
facilities. Many of our machines are of our own de- 
sign and manufacture. 
I am often asked “What is the life of a spring?’ A 
spring properly made from good material and correctly 
designed should at least stay in service from one 


(С баш essentials entering into spring manu- 


Spring treating furnace (Six doors each side)—Quenching 
tank (Capacity 90 barrels)—Three trays, two down 
and one up 


shopping to another unless it snaps from unusual shock. 
There will never come a time when we will not have 
failures, but the time is not far off when failures can 
and will be reduced. Failures from fractures in elliptic 
coach and tender springs are negligible, while in semi- 
elliptic locomotive springs they are a serious problem. 
Leaves generally break under a sudden shock, and, if 
the truth were known, you would find 50 per cent of 
the failures in repaired springs due to defects in springs 
before going into service. All repaired springs are 
tested in a hydraulic press before banding. Out of 
every five springs tested, we break from one to three 
leaves, which proves the value of this method. One of 
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the illustrations shows the press and some defective 
leaves. 
Back camber springs superior 


Expressing my views at our last convention on the 
convex or back camber spring, I was not in a position 
to make recommendations, owing to springs of this type 
being in service on our line only a short time. How- 
ever, I am now fully convinced that they are far 
superior to the concave design, as the upkeep has proven 
less and they stay longer in service. 

A spring that will give the best service is one that 
will conform to a uniform radius from end to end 
under the working load. In order to obtain a spring 
of this type, it has been fully demonstrated that not 
more than three full leaves should be applied to springs 
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Testing for defects before banding—One to three out of every 
five leaves break when subjected to slight reverse bend 


having more than 60-in. centers. More than this num- 
ber of full leaves when applied, produce a stiffer spring 
at the ends, throwing a greater strain at the center 0 
the spring, which is one cause for failures. . 

A spring with five or six full leaves will jump back 
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under the release. The spring with three full leaves, 
under the release, will move to its original height grad- 
ually, which prcves that the strain is equally divided. 

The front truck spring of a locomotive undoubtedly 
receives a greater degree of hard usage than the driv- 
ing spring, as proved by the greater number of failures 
which are mostly due to the springs being made too 
rigid, having no resiliency under a sudden shock and 
unequal working load. For these reasons, it would seem 
desirable to use a tougher and more elastic alloy steel 
in springs showing the greatest number of failures. I 
would recommend that they be made with a back cam- 
ber, having leaves graduated in thickness from the 
center down. 

In order to distinguish the difference between alloy 
steel and other grades, as springs come in for repairs, 
a special edge should be rolled in the making. The 
alloy steel spring will endure the greatest amount of 
deflection without having the load exceed the elastic 


Front view of setting machine operated by compressed air— 
Hydraulic presses for nibbing and slotting conveniently 
located 


limit. It moves through a considerable distance, carry- 
ing the required load with ease and an absence of that 
stiff and quick reaction. 

Repairing springs 

In repairing springs, we remove the iron bands cold 
with a hydraulic press. The spring is held stationary 
while the band is being shoved off, shearing an average 
of one nib of the second leaf. 

It is not a safe practice to remove bands cold by push- 
ing the spring through the band. Bands on all elliptic 
springs are sheared off and scrapped, new bands made 
from 3%-in. by 3-in. refined iron being applied. Bands 
are formed and applied at the same heat and not welded. 

This has been our practice for several years without 
a failure, which is largely due to the springs being 
crosswise of the car while locomotive springs are 
length-wise. 

Springs with one or more broken leaves, if of correct 
dimensions, are repaired by replacing the broken leaves. 
Springs not up to specifications or dimensions are reset 
and allowed to normalize. The leaves are then cut to 
the proper length, the short leaf not extending more 
than 2 in. from the edge of the band. Old leaves of 
the same size, if smooth, are used again. 
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Making new springs 


The leaves are straightened edge-wise, nibbed, slotted 
on both ends and set, all at the same heat, one leaf at 
a time. Straightening, nibbing and slotting holes are 
done on a hydraulic press. The leaves are set against 
a weight machine operated by compressed air, as illus- 
trated. After setting, the springs are allowed to 
normalize until the next day, then being hardened and 
drawn. We figure a loss of temperature of 25 deg. 
between the furnace and the quenching. Three sep- 
arate pyrometrically-controlled furnaces are used for 
the three operations. 


Temperatures used in spring making 
dus g. F. 
etting . 1600 to 1650 
Hardening 


Drawing. Pe Lae ae Hr a Tos 800 850 
Quenching oil should be kept at 150 deg. F.; Brinell, from 350 to 418. 


To help eliminate the trouble from loose and shifted 
bands, we bob the edge with a bob punch on the first, 
third, fifth and seventh leaves from the top down. This 
impression extends out 14-in. from the edge of the leaf, 
which beds into the hot band when it is applied on the 
engine springs. 

New reinforced bands, made from refined iron, are 
applied to all locomotive springs, except trailer springs, 
which are equipped with cast steel bands. The heavier 
the band the longer it will stay tight. АП clips are of 


Broke in testing before banding— Typical defects and grain 
structure causing failures 


cast steel. After banding, the springs are dipped in 
hot crude oil before testing. 
Testing 


The testing of springs is handled under the super- 
vision of the engineer of tests, all springs being tested 
under the release method. When a spring is placed, 
it is measured for free height, which is termed original 
free height. The spring is then compressed with 1% 
times its working load and released to its free height, 
which is again measured. This is called free height. 
The spring is again compressed with 177 times its work- 
ing load and released to the working load. This height 
determines whether the spring is accepted or rejected 
and, according to specifications, we are allowed % in. 
above, aud 3% in. below the working load. When more 
than 3% in. below, the spring must be re-worked. 

New springs are set from М in. to % in. higher than 
working load, according to the length. On repaired 


573 


springs this depends on condition. They are set from 
% in. to 1 in. high, according to the length and the num- 
ber of leaves. This is being done in order to make 
springs take a set in the testing machine to the proper 
height. Springs that are not made to take a set that 
comes within the specifications when applying 114 times 
the working load, are not down to a permanent set and 
will take an additional set in service. 

All springs are marked after test, and, as locomotives 
come in for general repairs, the springs are returned to 
the shop for re-testing. Springs, accepted 14 in. and 
36 in. below the working load and not made to take 
set, are found from 24 in. to $6 in. low. Such springs 
have to be dismantled and re-set. 

It might be possible, with correct heat treatment in 
all leaves, that a spring tested 114 times its working 
load would not take further adjustment in service pro- 
vided every leaf were set exactly correct and made 
smooth on both sides by grinding. The result would 
be less production. It requires but a few minutes, how- 
ever, to make it take set without detriment to the spring 
itself. 

Broken leaves are mostly found in old springs re- 
worked many times and, consequently, having greatly 
reduced flexibility. We have no assurance that leaves 
in these springs were not overheated before the days of 
pyrometrical control. 

Hammer marks, pitted leaves and corrosion all have 
a tendency to lessen the life of the steel. Breaking of 
the top main leaves at slot holes under the clip can 
be eliminated by annealing the ends after the draw has 
been made. 

In grinding burrs from the edges of slot holes, they 
should be ground lengthwise. To eliminate breaking 
of short leaves at the edge of the band, we place one 
Lj-in. iron plate, the width of the spring and 2 in. 
shorter than the short leaf, next to the band. The short 
leaf is not hardened. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A. К. Л. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which arc 
submitted from time to time. As these matters arc of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engince? 
will print abstracts of decisions as rendered.) 


Responsibility for adjusting lading in closed cars? 


On June 12, 1926, B. & O. car No. 184103 and M. K. 
T car No. 86391, loaded with sheet steel, were de- 
livered to the Pere Marquette by the Baltimore & Ohio. 
Owing to so many claims arising from damage to sheet 
steel, caused by its being improperly loaded in accord- 
ance with the A. К. A. loading rules, instructions were 
issued by the Pere Marquette to open cars containing 
this commodity for inspection. In the case of the two 
cars in question, this inspection showed that the lading 
had shifted and had been damaged and that the block- 
ing was loose. Load adjustment orders were issued 
against the D. & O., charging that road with the cost of 
adjusting and reblocking the loads. An appeal was 
taken from the decision of the chief interchange in- 
spector by the Baltimore & Ohio to the interchange com- 
mittee, which decided that these adjustment orders were 
erroneously issued and requested that they be returned 
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for cancellation, which was done by the Pere Marquette 
under protest. Failing to agree, the following question 
was submitted to the Arbitration Committee for de- 
cision, by mutual consent of both parties involved: 
"Was the Pere Marquette acting within its rights in 
requesting load adjustment orders to cover shifted steel 
and loose blocking in closed cars, and was the chief in- 
terchange inspector correct in issuing such orders ?" 

The Arbitration Committee answered the question 
with the following statement: “The Rules do not con- 
template the issuance of adjustment orders for shifted 
loads in closed cars when such cars do not show evi- 
dence, from exterior inspection, that the load has 
shifted."—Case No. 1562—Pere Marquette vs. Balti- 
more & Ohio. 


Responsibility for cleaning air brakes on account 
of ice in the triple valve 


The Chicago Great Western rendered a bill against 
the Southern Pacific for cleaning the air brakes on S. 
P. car No. 89174 on November 22, 1926, on account of 
ice in the triple valve. The S. P. stated that the ice 
in the triple valve was due to the lack of care on the 
part of the handling line and that it was not the fault 
of the owner. The repairing line stated that ice in the 
triple valve constitutes a condition under Rule 60 for 
which the owner is responsible. 

The Arbitration Committee held the owner respon- 
sible under Rule 43.—Case No. 1563—Southern Pacific 
vs. Chicago Great Western. 


Cut journal relieves owner of responsibility for 
a journal exceeding limits of wear 


Under date of January 4, 1927, the St. Louis & 
O'Fallon Railway made the following repairs on au- 
thority of a defect card issued by the Terminal Railroad 
Association of St. Louis for Missouri-Kansas-Texas 
car No. 24983: 


A end Car jacked 
R&L-4 One pair S.H. cast iron wheels.... 


R&L-4 One S.H. 80-M AR.A. axle........ 
R-4 One 9-in. mallcible journal wedge.... 

The bill was issued against the carding road for the 
labor cost of applying the wheels, together with material 
cost of a journal wedge, journal brass, journal box 
bolts, etc. A bill was also issued against the owner for 
the value of the wheels and axle applied, less credit for 
one second-hand wheel, one scrap wheel and one scrap 
axle removed. Upon receipt of the bill by the owner, 
exception was taken to the charge of $12.90 for the 
axle applied. The repair card was returned to the re- 
pairing road with the request that the charge be can- 
celled inasmuch as the wheels were exchanged on ac- 
count of a cut journal, which is not an owner's defect 
as per A. R. A. Rule 86, interpretation No. 5, even 
though the journal was over length. The repairing 
road declined to cancel the charge, claiming that the 
car owner was responsible as the actual length of the 
journal on the axle removed was 914 in., which is be- 
yond the limits of wear shown for such an axle in 
A.R.A. Rule 86. 

The Arbitration Committee, in rendering its decision, 
stated that "The contention of the Missouri-Kansas- 
Texas Lines is sustained. The responsibility of the 
handling line for cut journal relieves the owner of re- 
sponsibility for a journal exceeding the limits of wear 
on the same axle."—Case No. 1564—Missouri-Kansas- 
Texas vs. St. Louis & O'Fallon Railway. 
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Account repairs 

L-4 vertical flange 

R-4 secondhand 

A. R. A. scrap account 
over length journal 
Account cut 


Disorganizing the shop’ 


Young Chipps, self-appointed efficiency man, shows the old 
hands some new tricks of the trade and ties 
down a job for himself 


IGHBALL SCOTT breathed a sigh of relief 

as he studied the calendar. “Monday, a week, 

is Labor Day,” mused Highball. “After Labor 
Day school opens; family reunions, picnics, vacations, 
and county fairs over, this place will again function as 
per normal manner. Our shop team will trim the shirts 
off the town aggregation Labor Day. Will be а ball 
game worth while. Professor Jackson might get a 
different slant of railroad inertia if he once saw Jerry 
Chipps fan out a row of the town boys. I am going to 
ask Babbitt and Tom James down for the week end. 
They may do as they like about bringing Prof. Jack- 


Chipps takes a hand at the push car 


son. I believe it would do those two old timers a world 
of good to watch the shop team perform on the dia- 
mond.” 

So it came about that Labor Day found Bill Babbitt, 
ex-supplyman, now proprietor of Evergreen Nursery 
Farms, and Tom James of the Commercial Engineering 
Company, the guests of their friend Highball Scott, 
master mechanic of the Carbon Valley Railroad. To 
presume that these three characters could be together 
without talking shop would be a grievous error. Early 
Monday morning, Highball and his two friends took a 
walk down to the shops to see, as Highball expressed 
it, whether anyone had stolen the place over night. 
Stogies and pipes steaming properly, shop talk was soon 
the order of business. “Highball” said Tom James, 
“did you ever put an investigator to inquiring into your 
shop problems? That is, something along the line of 
the efforts of Bill Babbitt, Jr., whom Bill here calls his 
Farm Engineer." 

*No, I did not find it necessary," replied Highball. 
“I have a young fellow here who, without knowing it, 
has startled me with an endless line of problems. To 


С» The fourth of a series of stories by a railroad man who was once а 
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begin with I will tell you how it all came about. 

“Old Jack Chipps, who takes care of the cab wood 
work, has a boy who is going to engineering school. 
Young Jerry usually tries to get work at home here 
during his vacations. Last summer he worked in the 
machine shop. He is a likable sort of boy and certainly 
is of an inquiring turn of mind. He also has an obser- 
vant disposition, viewing effects and then seeking 
causes. 


Highball hires a youngster 


“This spring, after the boy was out of school, he 
came down and asked me for a job. I did not have 
anything for him except a cleaners job, which he told 
me suited him fine. Said he was looking for work dur- 
mg his vacation and he was not at all proud about what 
he did. I told the lad, as he seemed so willing to work, 
to keep his eyes open while he was about the shop and 
if he could pick up any information that would benefit 
him in his school work, he was welcome to it, but that 
I expected a full day's work, from him each day he 
was on the job. 

*Well, he took hold of the work first class. As I 
was passing him one day I paused to ask him how he 
was getting along, and told him if there were any ques- 
tions about shop work that he saw fit to ask anyone, 
not to hesitate to do so. The young fellow thanked me 
and, really, it made me feel good. He is a good deal 
like old Jack, his father; has a straightforward, direct 
way about him that appeals to you; also goes about his 
work as if he meant business and liked the work. 


The push-car wheels don't track 


“Well, one day shortly after our fishing trip and 
visit at Bill's Farm, I saw the young fellow have a 
four-wheel push truck blocked up while he was tinker- 
ing with the bearings. The truck, apparently, had been 
recently overhauled, which caused me to inquire what 
business he had doing any work on the truck. The boy 
looked rather embarrassed, but told me that he was try- 
ing to make the truck run easier. I wanted to know 
how he was going to make the truck run easier, and he 
told me that it would push a short distance on the rails 
in either direction with little effort, but then the flanges 
of two of the wheels wowld rub the rail. He said the 
truck pushed hard, like when you push a truck around 
a curve. He found, after investigation, that the axle 
bearings of the truck were somewhat closer together 
at one side of the truck than on the other side. He had 
his work all caught up and was trying to re-locate the 
bearings in such a manner as to keep the wheels of the 
truck in line. I saw no harm in that and left him 
alone. ; 

"In passing his way a few days later, I asked him 
how the truck worked, and he told me a whole lot bet- 
ter. He showed me how far he had moved the bearings, 
and also showed me that the truck would run back and 
forth on the track without crowding either rail. 


The idea spreads 


“As I was coming from lunch shortly before whistle 
time the next dav, I came through by the tender truck 
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repair gang and overheard this young hopeful arguing 
with Billy Bolster, the gang boss, about the cause of 
worn flanges on tender wheels. Billy maintained that 
the flanges on one side of the tender truck might wear 
thin on account of the engine running around curves. 
Jerry, argued that if such were the case the wheels on 
both sides of the truck should wear alike, as ordinarily 
the engine traveled east on one trip and west on the 
other. The young fellow saw me and at once referred 
the question to me for decision. I was rather non-com- 
mittal, but I commenced to do some serious thinking. 

“Т had Bolster measure a couple of old arch bar type 
trucks which showed plenty of flange wear on the right 
wheels and no wear on the left. The axles were not 
parallel. Well, one thing brings on another, and nex: 
I discover through investigation that the wheel shop 
is not tapping wheels as carefully as they should in 
mounting, and that in cases where we found truck 
frames practically square, we might find a wheel on one 
of the axles slightly larger than the mate, and with 
the smallest wheel showing the greater amount of flange 
wear. I would hate to think how much these conditions 
are costing the Carbon Valley annually in wheel re- 
placements, and wonder how many other railroads are 
having more or less the same condition. 

"Now remember, what this kid brought to my atten- 
tion through his push-truck activities and his argument 
with Bolster were nothing new. We three all know 
that wheels of different diameters mounted on the same 
axles will not run properly, but will always crowd in 
the direction of the small wheel. We also know that 
if two axles are not parallel that the vehicle tends to 
travel in a curved path. The situation is this; While 
I have known these things I never realized that they 
applied in my own particular case. I never seriously 
considered the real cause of wheels being removed on 
account of one wheel being flange worn while the com- 
panion wheel was still good for a long period óf service. 

“More than that, watching this youngster's experience 
with his push truck, leads me to believe that more care- 
ful attention to the conditions which I have described, 
would materially increase the ton-miles now secured 
from a given amount of fuel." 


A lesson in keeping belts on 


"Well, that was only a starter. А few days after 
the argument between young Chipps and Bolster, we 
needed a fellow on the machine side for a few days to 
run a drill press. Young Chipps, on account of his 
` past experience, was sent to the job. Now, as you look 
out from this window, you will notice a second shaft 
parallel with the line shaft, which drives the blacksmith 
shop fans, as well as a flue rattler and some other belt- 
driven tools in the boiler shop. When all the tools 
driven from that shaft are operated at the same time, 
the belt sometimes slips off the pulley and causes delays. 
Also, the operator at this particular drill press gets a 
generous shower of dust from the beams. 

*One day, when all the tools were working, this belt 
gave an unusual amount of trouble. I learned subse- 
quently that the youngster had helped the belt man 
twice that morning to replace the belt on the pul- 
leys. The last time he helped he expressed himself 
rather forcibly that ‘it was a shame, for all the cost in- 
volved, to have the whole shop shut down three or four 
times a day while a belt was being put on.' A nearby ma- 
chinist overheard him and promptly advised the young 
man that it was wrong for a youth of his experience to 
criticise conditions that had existed in a shop for years, 
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and that were not complained of by men who had 
worked before Chipps was born. Chipps told the ma- 
chinist that he did not care a hoot how long the belt 
drive was in operation—that it was not right. The 
foreman appeared about this time and listened in on the 
wrangle. He asks Chipps what Chipps would do to 
overcome the condition if Chipps were foreman of the 
shop. Chipps told the foreman that he would increase 
the diameter of the two pulleys on shafts. The fore- 
man, of course, wants to know what good that will do. 
Chipps says the belt will run more feet per minute and 
do more work. 

“The boss comes back at him by telling him that he 
does not want to change the speed of the shafts. 
Chipps says that he does not intend that he should. He 
also tells him that the present pulley is pretty badly 
worn and will need renewing before a great while any- 
how. The boss figures he can put on a wider belt. He 
asks me about the matter. I look at the belt and see 
that it has been in service only a short time, I also 
look back over our past requisitions and find that a belt 
in that particular job is rather short lived. The boss 


Chipps again disturbs the complacency of the shop 


does not believe there is any solution to the trouble, ex- 
cept a wider belt; does not consider the youngster's 
suggestion of increased speed worthy of consideration. 
Well, while I am looking at the belt I notice that the 
kid is itching to spring something, so I step over to the 
drill press and ask him if he has figured any problems 
in belt drives while he was in school. He tells me that 
he does not know much about belt drives, but he does 
know that if that belt runs more feet per minute it will 
deliver more work. Не clinches his argument ^v stat- 
ing that if such were not the case you would not need 
pulleys, and could perform the work by driving the belt 
right from the shaft. He also submits, as proof, tne 
evidence that his drill press will pull a 34-in. drill read- 
ily when the belt is on the large cone, but will slow down 
noticeably driving a 3-in. drill on the small · cone. 
The result was we had two new pulleys put on the 
shafts, using the same belt by splicing in a short sec- 
tion, and although that was several weeks ago the belt 
has not slipped off the pulleys since the change was 
made. 
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“Here is the same situation again. We all know that 
belt running at a high velocity does work almost in pro- 
portion to its velocity. On the other hand, that drive 
to the second shaft has been as it was ever since I 
worked for this company, and I always accepted the 
condition as a matter of course and something that we 
just had to put up with. Along comes a school boy, 
who, as Tom James says, does not know enough about 
shop work to distinguish between what we consider 
right or wrong. By starting an argument he brings up 
something of importance. Now, the question in my 
mind is, how many more hundred feet of belting in this 


Chipps cleans up the cleaner’s shanty 


shop is working only half time every day of its life. 
We feel that in years to come belt drive machines will 
probably be few and far between. On the other hand 
we have got some tools in here which are belt-driven 
and it will be a long while, if ever, before they are 
motorized. So that is another job that this youngster 
has wished on me.” 


Why do drills break? 


“The next batch of trouble this active fellow starts 
is at the tool crib. It seems that the boss gave him an 
order of several hundred pins to be drilled for cotter 
holes. He goes industriously about his job and is back 
to the foreman in few minutes for another drill. The 
boss, realizing that a man might have hard luck, told 
him to go to the tool crib and get two drills. Young 
Chipps does this, but in less than an hour is back to 
the boss and wants more drills. Now a turning side 
foreman will-run short of good nature just as fast as 
any other human, so he asks Chipps how in the name 
of all that is gathered together under a machine shop 


line shaft, does he expect to earn anything that дау, 


when his expense for drills is running up faster than 
his wages. Chipps says he is sorry that he breaks the 
drills, but that if he is furnished with poor drills, he 
does not see how he can help drill breakage. The fore- 
man immediately rises on his hind legs and charges the 
tool room demanding what kind of a joke they are play- 
ing on the boy. Of course, the tool crib man knows 
nothing of the cause of breakage, and only answer he 
gives is that he is giving out the drills regularly fur- 
nished. The broken drills are submitted as evidence and 
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found to be the same as drills we have been using for 
along time. They are of a standard make and they are 
good tools. The foreman now directs his indignation 
towards the boy and asks why he calls the drills inferior. 
AII the satisfaction he can get from Chipps is that the 
drills do not stand up to the job. Chipps says, as the 
foreman tells me, “Т put each pin in the fixture and 
keep plenty of cutting compound on the drill while it 
is working. Beyond that I do not know what more I 
can do’. Well, the foreman goes down to the drill press 
and watches the kid drill a few pins. When the self 
feed is engaged the feed handle spins round like a 
whirligig, the boss promptly takes a hand, stops the pro- 
cedure, and asks the youngster if he has no judgment 
at all. Chipps innocently asks what is wrong, where- 
upon the boss takes him in hand and informs him that 
the amount of feed per revolution that he is using would 
be satisfactory for a 1:4-іп. drill, but all wrong for a 
L-in. size. 

“Well, the young fellow says that he cannot see why 
the feed is wrong. He does know that he is running the 
drill press as fast as it will run. Then he shows the 
boss a clipping out of a mechanical magazine which 
gives some of the drilling operations at an automobile 
plant. He explains to the boss that to drill a hole 14-in. 
in diameter in a given distance in O.H. steel should 
only take so many seconds. When he started the job 
he found that he was drilling at only about one-third 
of the rate shown on the operation sheet. As he ex- 
plained before, the drill was running as fast as he could 
run it, so he steps the feed up one notch. Still too 
slow. Steps it up another notch. Still too slow. Fin- 
ally up to the place where the boss finds it, and yet he 
mourns to the boss that with those drills he simply can- 
not put a hole through as quick as is shown on the 
operation sheet. The boss asks him how fast the drill 
should run according to this operation sheet, but the 
young hopeful is unable to answer. Не still sticks to 
his original text, that he is running the machine as 
fast as it will run, but is not getting out as many inches 
of drilling per hour as is done in the automobile plant. 
Therefore, the drills appear to him to be of inferior 
quality. Otherwise, why don't they stand up? 

“The tool room foreman finally interests himself in 
the case and explains to the boy and to the machine 
shop foreman that the drill spindle does not run fast 
enough; that the boy has discovered there will be no 
drill breakage with half the amount of feed that he has 
last used. Well, one thing brings up another ; they final- 
ly put an indicator on the drill spindle and find out 
that it is turning about 60 per cent of the normal speed 
for 14 drills. The machine shop foreman is not going 
to overlook a bet when a man crabs for means for pro- 
ducing more work from a machine, so he at once gets 
busy and orders a new pulley to put on the line shaft 
for the drill press drive. The outcome of the adven- 
ture is that we do secure from this drill press a mighty 
creditable performance record, and that without any 
noticeable drill breakage. 

“This gives me another question to work out. Are 
all of our tools being driven at the speed most efficient 
for the work that is assigned to them? I am 
not sure that this drill press can be run sufficiently 
slow to handle the largest diameter drill that the ma- 
chine is intended to drive. The foreman, however, says 
that that question does not worry him because he will 
put the bigger holes over on the bigger machines. Pos- 
sibly he is all right on that, but the fact that this kid 
chanced upon the report of an operation in an automo- 
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bile plant has jolted our drill press practices clear down 
to the foundations. 


The magic of a little whitewash 


“Not satisfied with creating several full size disturb- 
ances in the shop, this active candidate real soon starts 
another. Seems, while he was working at the drill 
press one day, he spied through the open door of a 
cabinet-leg machine the white interior of the tool cup- 
board in the cabinet leg. Young America promptly 
makes note of the fact that from where he sits at the 
drill press, he can see every tool lying on the shelves 
in that cabinet, yet when he looks for wrenches, bolts, 
or washers in the steel locker by his drill press, he has 
to grope quite considerable before he locates the object 
of his search. Directly he goes over to the rod bench 
and borrows a can of whitewash. Не whitewashes 
the inside of the cupboard. Fine! Now he can look 
into that locker and readily see anything, as the legal 
phrase states, 'therein contained.' 

“The cleaning job in the meantime has gotten a little 
ahead of the cleaner gang, while the machine shop 
boss is able to spare Chipps for a few days. On ac- 
count of fire hazards in the cleaner's shanty where they 
handle small parts, I tell them one day to keep all ma- 
terial cleaned out from the walls, and that there should 
be no accumulation of any kind in these places. Chipps 
falls to work cheerfully, moving everything away from 
the wall, scrapes out several months' accumulation of 
grease and dirt from the corners and then, to cap the 
climax, gets the whitewash brush and pail and paints a 
strip a foot wide around the floor and two feet up the 
side walls of the shanty. After he has this job done 
a stray bed bug from the caboose track could not cross 
that whitewash dead line without placing himself in 
a high state of visibility. 

“Pickles Lemon, our genial roundhouse foreman, is 
over to the cleaner's shanty one day in search of an 
odd spring hanger which we do not happen to have in 
stock at this particular time. Не saw the whitewash 
job. Whether he ever got the hanger or not, I never 
heard, but we do know that that whitewash border 
registered a bulls-eye with Pickles. 

“Не positively abhors litter or trash in a roundhouse. 
He will stop in the middle of a conversation and run 
three stalls to pick up a scrap half-inch bolt that the 
floor sweeper has overlooked. 

"Pickles at once commences range finding practice. 
He throws a cotter on the white mark on the floor, 
backs out several feet and squints at it. Next he lays 
a penny on the floor and tests his vision on that. А 
small scrap of dirty waste is tried the same way. Next, 
Pickles calls me on the phone, ‘Boss,’ he says, ‘can 
you meet me, right away, at the cleaner's shanty? It’s 
important.’ 

“T go out and from a distance see Pickles standing 
outside of the door of the shanty and noting the effect. 
When I arrive he tellseme what it is all about. He wants 
the brick wall of the roundhouse white washed four 
feet high and a strip two feet wide on the floor, and 
he won’t be happy until he gets it. I tell him that we 
have no money to spend whitewashing roundhouse 
floors and walls. He tells me that if the job costs the 
company one nickel—and that if the cost can be lo- 
cated—he will pay every bit out of his own pocket. 
I tell him to go to it. 

“He putters away at a vise near his desk and rigs up 
a spray. Next he mixes various concoctions of salt, 
lime, carbide refuse, and goodness knows what else. 
Before he is through he adds a little bluing, which he 
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assures me makes the whitewash still whiter. Well, ai 
any rate, Pickles gets the roundhouse whitewashed, and 
I think my mind will be at rest for a while. 

"Not so, however. Along comes our friend the tool 
room foreman. Pickles talks to him and brags that he 
can see a wrench lying on the floor in front of a loco- 
motive 12 stalls away. Brags how his place looks pre- 
sentable. Hints that the tool room is a back number. 

“Well, the tool room foreman gives me no rest until 
I agree to let him brighten up things a bit in the tool 
room. He says, of course, that the tool crib man will 
do the job at odd times, but I note that after he gets 
started, he is borrowing a fellow here and there for a 
few hours trying to put it across. 

"Now the machine-shop foreman comes forward anu 
wants to know how it comes that everyone around the 
place can get something except him. When I ask him 
what in particular everyone else has but him, he tells 
me that I have had the roundhouse and the tool room 
whitewashed, and yet his shop, which is the darkest of 
the lot, has to remain as it is. He seems to feel rather 
hurt over the whole thing. 

“I still have his case to consider. I do not know 
where the thing is going to stop. If that infernal kid 
should chance to discover that a piece of step-tread 
rubber will make a non-skid floor, the chances are, un- 
less he is promptly stopped, that the safety committee 
may want the whole shop floored with rubber matting. 
All of which goes to show what may be the ending of 
a small beginning. 

“Now, mind you, there is nothing new in the idea of 
whitening an interior in order to improve light condi- 
tions. But one would hardly think that one of the 
cleaners, plus an open door, plus a white locker, would 
equal a request from the machine shop foreman to 
whitewash hundreds of yards of machine-shop wall, to- 
gether with all kinds of overhead beams and counter- 
shaft timbers. : 

“Now, understand, this young fellow has some re- 
deeming qualities. Possibly I should modify my state- 
ments. I do not mean that his activities have been en- 
tirely undesirable, but they have kept me busy. 

“Lunch times and evenings, once he got himself es- 
tablished here, he commences an agitation among the 
fellows to organize a baseball team. He is a mighty 
good pitcher himself and the results of his activities 
are that the Carbon Valley shop team stands well to 
the front of the local league. This afternoon if I don't 
show you fellows one peach of a ball game you may 
call me a hum-back liar. 

“Оп the other hand if I had two or three more kin- 
dergarten products as active as that fellow, one of two 
things would be inevitable. Either the Carbon Valley 
shops, in a short time, would be the most modern rail- 
road shop in the country, or there would be a strange 
face in the Foolish House registering under the name 
of Highball Scott." , 


There’s nothing new іп Chipps’ discoveries 

Tom James winked at Bill Babbitt as he lit a fresh 
stogie and listened for Highball to continue. High- 
ball sat meditating, making no remark. James com- 
тепсей. “As I see it, Highball, you have unconsciously 
tollowed the example of Babbitt somewhat in the way 
I suggested when we were at Evergreen Farms.” 

“What do you mean?” asked Highball. 

“Why just as I say,” replied James. “You did not 
engage young Chipps as a plant engineer, nor as that 
much overrated person, an efficiency expert’. He is 
not a production man, neither is he a personne] director, 
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yet unconsciously the youngster has touched on all 
these subjects and created a healthy reaction in your 
plant. What do you say, Bill?” 

“Well,” replied Bill, “I have been recalling history 

a little, while Highball was talking, and in my experi- 
ences as a supply man, I have seen some things happen 
very much like what Highball has mentioned. His 
truck-wheel story reminds me of a shop incident I once 
witnessed. These fellows had endless trouble with en- 
gine truck wheels wearing sharp at one side. Some 
engines would sharpen on the right side, some on the 
left, but it was not usual to ‘ind a pair of wheels show- 
ing equal wear. While I was in the shops one day the 
superintendent asked me if I ever had any experience 
in this line. I had not, but was willing to aid him in 
any way I could, as all good supply men are willing 
to do. 
“Their wheels were mostly all cast iron centers fitted 
with steel tires. In the course of our conversation it 
developed that the few cast iron engine truck wheels 
used did not give nearly as much trouble sharpening 
on one side as was experienced with the steel-tired 
wheels, That was at least a clue. We taped some new 
pairs of mounted cast iron wheels and found that the 
wheel shop was very careful about mating wheels ac- 
curately. We measured some demounted tires and 
found that they were shipped in pairs of uniform dia- 
meter. 

"In examining some re-turned steel-tired engine 
truck wheels it occurred to me that one wheel showed a 
bearing on the rail farther from the flange than the other 
wheel showed. As the wheels had been rolled back 
and forth on the shop track, more or less dirt and 
grease would accumulate on the treads. That estab- 
lished another clue. 

"After investigation, they located the trouble. The 
wheel-lathe operator was starting with his cuts uniform 
in diameter at the outer edges of the wheels. Once his 
diameters were established and roughed the treads and 
flanges were worked to contours by forming tools, and 
again checked at the outer edge of the tread. We found 
that the treads of the wheels were of the same diameter 
at the outer edges, but were of different diameters at the 
root of the flange. Further investigation developed 
that the mark by which he located his slide rest to the 
Proper taper in turning engine-truck wheels was not 
placed alike on the two slide rests of the machine. 
Therefore, while the outer edges of each pair of wheels 
were of equal diameter, the diameter of the measuring 
line of one wheel was always less than the d'ameter of 
the mate. They had already checked engine-truck 
alinement, looked for improperlv located engine-truck 
center pin guides, and all other imaginable locomotive 
difficulties, but had overlooked what the wrong location 
of a little line at an important place upon a machine 
tool would mean in locomotive service. Your truck 
condition is something along the same line and yet the 
condition exists for years unless forcibly brought to 
some-one's attention. 

“Your high speed belt has a parallel in a planer drive. 
Did you ever notice a good husky belt-driven planer 
tearing off a generous slice of metal with a tool in each 
of the cross-rail heads, and possibly in one of the side 
heads, and with the whole thing driven by a 3-in. belt 
running like all possessed" ? 


Disjointed evolution 


“That drill press of yours, I'll bet dollars to dough- 
nuts, was driven by the same pulley that was placed 
there when the machine was installed. I have seen 
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similar conditions їп ` а good many railroad shops. 

"You know that at the advent of high-speed steel.all 
shops did not turn over-night from carbon-steel tools ta 
high-speed-steel tools. Production shops, such as auto- 
mobile shops for example, have come into existence since 
the advent of high-speed-steel. Special machines have 
been developed for special operations. The highest 
pos:ible amount of metal to be remcved by a cutter 
in a given time has been determined, and the whole de- 
sign and set-up of the machine has been based on the 
production qualities of that particular cutter. Now the 
railroad shop started in with a few sizes of high-speed 
drills, a few bars of high-speed steel for lathes and other 
machine tools. Probably the wheel lathe, axle lathe and 
car-wheel borer were the only machines where a radi- 
cal change was made. Once the possible output of high- 
speed steel was discovered, these machines were pushed 
up to the capacity of high-speed cutters or, in many 
cases, the old machines were retired and machines de- 
signed to drive high-speed cutters were installed in their 
places. | 

“With the drill press, lathes, and planers, the story 
was different. You had a few high-speed drills, but a 
greater number of carbon drills. No one could see their 
way clear to scrap thousands of dollars worth of per- 
fectly good equipment. Therefore, the change was 
gradual. The speed of the machines was not changed 
beyond the change made by stepping up the cone belt. 
In many cases countershaft speeds were not changed. 
In due course of time the carbon drills passed pretty 
well out of the picture, but has not the case of young 
Chipps shown you that the carbon drill speed of the 
drill press spindle still remains ?" 

"I suppose that's true," said Highball. 

"Your experience with lighting a dark interior is 
simply one of the earlier stages of illumination engi- 
neering. Let me assure you, Highball, that the big plant 
of the present day is not lighting by haphazard methods. 
The space to be illuminated is carefully calculated; the 
amount of candle power for night illumination is deter- 
mined, and each and every light so placed as to give 
the best distributed illumination. This avoids eye 
strain and discomfort on the part of the workers and 
pays regular generous dividends in increased output. 
Your boy was uncomfortable because he is an eager- 
minded fellow, to have to grope in a dark locker to find 
the right wrench or bolt to do his work on the machine. 
He only did on a small scale what considerations of 
economy have caused big industries to do on a large 
scale. His idea is nothing more nor less than the germ 
of a plan to secure better plant lighting." 


The value of a fresh viewpoint 


"I think you are absolutely right, Bill,” said Tom, 
"and I believe if Highball ties in a few more scattered 
leads like those he has picked up, he will have a rail- 
road shop that will run on a par with Evergreen Nurs- 
ery Farms. 

“That baseball nine idea is good stuff too. You know 
there are many firms that would pay real money to 
get the pull-together spirit in an organization that can 
be fostered in no better manner than by the organiza- 
tion of athletic teams. Му advice to you, Highball, is 
that when you get an energetic youngster in your plant 
just let him stir up things like this boy has done. You 
are going to get big benefits in the long run from his 
activities. Fact is, familiarity breeds contempt. Your 
mind is too busy on the bigger things to notice the 
minor leaks which will cause more waste than the full 
flow from the spigot. Each of vou department heads 
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.has his own particular duties and there is always a pos- 

sibility for a man's mind to become centered on out- 
put as the main channel and to overlook some mighty 
important tributaries which, if properly controlled, will 
keep thé main channel at full flow. 

“I believe before you are done you are going to have 
in your midst as a permanent fixture, some active fel- 
low working along the same lines as young Chipps." 

"What I am going to have," said Highball, "is that 
identical youngster, once he is out of college. I am 
going to unload a lot of those annoying problems onto 


that young fellow and look to him for solutions. If he 
can do as well as he has shown in some of his activities, 
he will get the solutions without calling on me for help. 
Finally, if I can ever get that fellow o» these premises 
and get him lined up on the job, the man who pries 
him loose and drags him into the supply field or con- 
tracting shop, will do it over the lifeless remains oí 
yours truly. Now let's go up to the house, eat a bite, and 
go see the tug-of-war, the races, and, last but not least, 
Jerry Chipps' team play some first-class baseball." 
"Sounds right," said Bill Babbitt. 


The Elimination of Federal Defects 


Prevention is the first requisite—Thorough education and 
co-operation of employees is necessary 
By A. G. Pack 


Chief inspector, Burcau of Locomotive In- 
spection, Interstate Commerce Commission 


tributed largely to the improved performance of 

the railroads. Because of the interest of the 
members of this association now being displayed in 
eliminating federal defects on locomotives, it is evi- 
dent that it is your intention to continue to take a 
full part in the work that is ahead of us. 

“What constitutes a federal defect on a locomotive"? 
The statute makes it unlawful for any carrier to use 
or permit to be used on its line, any locomotive unless 
said locomotive, its boiler, tender, and all parts and 
appurtenances thereof are in proper ,condition and 
safe to operate without unnecessary peril to life or 
limb, and unless said locomotive, its boiler, tender, and 
all parts and appurtenances thereof have been in- 
spected from time to time and are able to withstand 
such test or tests as may be prescribed in the rules and 
regulations therein provided for. 

What is "proper condition and safe to operate 
without unnecessary peril to life or limb"? When 
this statute was enacted it was evidently recognized 
that there existed a certain peril in locomotive opera- 
tion which could not be forseen or entirely avoided, 
but the requirements “proper condition and safe to 
operate without unnecessary peril to life or limb" 
scem to make it perfectly clear that everything con- 
nected with the locomotive must be made as safe as it 
is humanly possible to make it, and that all defects 
which in any way imperil safety that can be discov- 
ered by a thorough and careful inspection must be 
remedied before the locomotive is again used. 


, | * HE better maintenance of locomotives has con- 


Interpretations of the law 


This applies whether or not the rules and regula- 
tions established and approved by the Interstate Com- 
merce Commission expressly prohibit the use of the 
locomotive while thus defective. 

Various federal courts, in construing the Boiler In- 
spection act as amended and other analogous acts, 
have said in various cases, from which the following 
are quoted and citations given: 

The powcr of Congress over commerce anthorizes all »ppre- 
priate legislation for the protection or advancement of either 


* An address delivered. before the International Railway General Fore- 
men's Association during the convention at the Hotel Sherman, Chicago, 
September 18, 1928. 
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interstate or foreign commerce, and such legislation as will in- 
sure safety in the movement of such commerce, and such leg- 
islation may consist in prescribing the form and size of the ve- 
lucle employed, in subjecting it to inspection and license in or- 
der to insure proper construction and equipment.—7 he Daniel 
Ball, 77 U. S. 557; McCall v. California 136 U. S. 104. 


The authority of Congress extends to every part of interstate 
commerce and to every instrumentality or agency by which it is 
carried on; and the full control by Congress of the subjects 
committed to its regulation is not to be denied or thwarted by 
the intermingling of interstate and intrastate operations.—Min- 
nesota Rate Case, 230 U. S. 352. 


The power delegated under the act (Locomotive Inspection) 
extends to the design, the construction, and the material of 
every part of the locomotive and tender and all appurtenances. 
Марек et al. v. Atlantic Coast Line R. R. Co. 272 U. S. 605. 

The Safety Appliance Acts and the Employers’ Liahility Act 
are in part materia with the Boiler Inspection Act as amended, 
and decisions under the former acts are applicable to the latter. 
—Ft. Worth & D. C. Ry. Co. v. Jones, 294 F. 858 N. C. К. К. 
Co. v. Zachary, 233 U. S. 360. 


Where a statute commands that an act be done or omitted 
which in the absence of such statute might have been done or 
omitted without culpability, ignorance oí the fact or state of 
things contemplated by the statute, it seerns will not excuse its 
violation.—C. B. & О. Ry. Co. v. United States, 220 U. S. 559. 

Where permission is granted another to use the carrier's line, 
actual knowledge of the defective condition of the car when 
hauled pursuant to such permission, is not essential. It is the 
absolute duty of carriers to exclude defective equipment for 
usc on their lines, irrespective of actual knowledge oi the de- 
fects, or the exercise oi reasonable care—United States 7. 
Southern Ку. Co., 285 F. 756. 

When Congress forhade the hauling, or permitting to be 
hauled of any such defective equipment, it very evidently in- 
tended to exclude any permissive use in derogation ої the dan- 
ger sought to be guarded against, net only as to employees, but 
to the pullic, and made the carrier permitting such use re- 
sponsible therefor.—Untted States v. Northwestern R. R. Co, 
235 Е. 959. 

It is urged that the words "require" or “permit” imply consent 
or knowledge on the part of the emplover, and this is perhaps 
their common significance; but the word "permit" also means 
a failure to prohibit by one who has the power and authority 
to do so, and in my opinion the term is here used in the latter 
sense.—United States v. О. W. К. e М. Со. 213 Е. Oss. 

A car fully leaded and on the track ready to be started as 
a part of a train on an interstate highway, and requiring only 
the touch of the engineer to start it on iis journey, is used or 
in use, within the meaning of the statute —Untted States i M. 
Lois S. W. Ry., 184 F. 28 (C. C. A. 5th Cir.) 

Each use of a locomotive without conforming to the law or 
rules established thereunder constitutes а violation.— ( nited 
States v. Southern Ку. Co. 1 Е. (2nd) 487; United States т. 
Long Island R. R. Co., 4 F. (2nd) 750. 
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Use either in switch yard or in actual road service upon the 
nain line by a carrier engaged in interstate commerce, is a vio- 
lation of the statute —Delk v. St. Louis—5. Е. Ry. Co. 220 О. 
5. 580; United States v. Pere Marquette Ry. Co. 211 Е. 220. 

It prohibits the use of an engine out of condition, and it can 
make no difference when that unfit condition arises. The stat- 
ше does not limit the duty as to condition and tlie time of start- 
ing.—Kilburn v. Chicago, Milwaukee & St. Paul Ry. Co. 232 
S. W. 101-7. 

The act is applicable to all vehicles (locomotives) on any 
railroad which is a highway of interstate commerce, whether 
the vehicles themselves arc engaged in interstate commerce or 
not. The safcty to be secured by the act is the safety of per- 
sons transported in interstate commerce and of those who are 
employed in such transportation, no matter what may be the 
source of the danger which threatens it.—B. & О. №. К. Cv. 
v Hooven, 297 F. 919, (C. C. A. 6th Cir.) 

A bell ringer is a "part" ог an “appurtenance” of a “loco- 
motive or tender" within the meaning of the Boiler Inspection 
Act. 

If a locomotive is equipped with an automatic bell ringer 
which is out of repair, a hand-operated bell ringer cannot be ac- 
cepted as a substitute under the Boiler Inspection Act, an act 
о; promote the safety of employees.—Hines v. Smith, 275 F. 


“Secure steps” as required by the Safety Appliance Statute 
mean steps which furnish secure footing for employees hav- 
ing to use them. This is made more evident by the broad 
language of the Boiler Inspection Act, which prohibits carriers 
from using a locomotive unless it and ` all its parts are in 
“proper condition and safe to operate” in the service to which 
they are put.—Davis v. Reynolds, 280 Е. 363, Certiorari denied. 
258 U. S. 627, 42 Sup. Ct. Rep. 393, 66 L. Ed. 798. 

The Boiler Inspection Act in effect makes the employer 
an insurer of the safety of the place in which the employce 
works, and of the appliances with which he works.—Lehigh 
Valley R. К. Co. v. Beltz, 10 Е. (2d) 74. 

The Boiler Inspection Act as amended imposes on ‘carriers of 
interstate commerce an absolute duty to keep their locomotives 
free from defects and absolutely safe to operate; “absolute 
duty" means one not subject to any limitation or condition, 
positive and not dependent, or qualified by any consideration 
whatever.—Lehigh Valley R. К. Co. v. Belts, 10 Е. (2d) 74. 
Lehigh Valley R. R. Co. v. Huben, 10 F. (2d) 78. 

While the Interstate Commerce Commission is authorized to 
make rules and orders in furtherance of the enforcement of 
this law, the absence of rules covering defective construction 
or condition within the meaning of Section 2 of the Boiler In- 
spection Act by no means relieves the carrier from complying 
with the provisions of that section—Baltimore & Ohio R. К. 
Co. v. Groeger, 288, F. 321. 

Legislation of this character having established the primary 
standard, the executive duty of carrying out the policy of the 
statute may devolve upon the administrative tribunal.—Minne- 
apolis R. R. Co. v. State, 134, U. S. 467; Lllincis Central R. 
К. Co. v. Williams, 242 U. S. 462. 


I might quote indefinitely from Federal Court de- 
cisions in establishing the requirements of the law and 
the' responsibility of the railroads of which you are 
agents, but I believe enough has been said to estab- 
lish the responsibility which rests upon you as general 
foremen in direct charge of construction, inspection, 
and repair as required by the law, and of your duties 
to your employers. 


Duties of administering the law 


What are the duties of those in charge of the ad- 
ministration and enforcement of the Locomotive In- 
spection Law? The law requires that there shall be 
appointed by the President, by and with the advice 
and consent of the Senate, a chief inspector and two 
assistant chief inspectors, who shall have general su- 
perintendence of the inspectors provided for, direct 
them in the duties imposed upon them and see that 
the requirements of the Act and the rules, regulations 
and instructions made or given thereunder are ob- 
served by common carriers subject thereto, who shall 
have practical knowledge of the construction and re- 
pairing of locomotives and tenders, with ability to 
systematize and carry into effect the provisions of the 
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law relating to the inspection and maintenance of loco- 
motives. The law further provides for the appoint- 
ment of sixty-five district inspectors whose duty it is 
to make such personal inspection of locomotives under 
their care from time to time as may be necessary fully 
to carry out the provisions of the law. Their first 
duty is to see that carriers make inspections in accord- 
ance with the rules and regulations established or ap- 
proved by the Interstate Commerce Commission, and 
that the carriers repair the defects which such inspec- 
tions disclose before the locomotive or appurtenances 
pertaining thereto are again put into use. 

It may be observed from the requirements of the 
law that your duties are absolute and continuing and 
may not be evaded. The mere fact that a federal inspec- 
tor has not found fault with a method of inspection or 
repair does not relieve the carrier from the responsi- 
bility placed upon it. 


Eliminating defects 


Many major factors, all of which are important, 
are concerned in the elimination or reduction of defects 
on locomotives. The highest degree of success can 
ое attained only through the cooperation of the de- 
signer, the builder, the industries that furnish ma- 
terials and those that furnish the various appurten- 
ances and appliances which make our modern locomo- 
tives so efficient, and the carriers’ maintenance forces 
in the back shop and enginehouse. However, the re- 
sults required of the maintenance forces demand con- 
tinuous, never-ceasing effort. 

The thoroughness with which repairs are made may 
mean the difference between success or failure of 
those engaged in keeping the locomotives in proper 
condition. In order that the back shop may not be 
handicapped in making thorough and efficient repairs 
in a reasonable time, it is essential that as much ad- 
vance information as possible be made available as to 
the repairs required. 

Advance information will enable those in charge of 
the work to have on hand all necessary material so as 
to eliminate the necessity of again using parts that 
should be replaced, in the effort to turn the locomotive 
out on schedule time and contribute to the orderly 
movement of the work through the shop. While this 
statement may appear to savor of shop efficiency 
rather than a step in the elimination of defects, I as- 
sure you that it has a vital bearing, because all of you 
know that there is a temptation and a tendancy to get 
the locomotive through the shop on schedule time, even 
to the neglect of proper and thorough repairs and 
renewals. 

There is nothing truer than that old adage: "Like 
master like man." Workmen will naturally be no 
more thorough than their supervisors. In other words, 
the attitude of the highest is reflected to the lowest. 
Therefore, lack of thoroughness їп what may some- 
times appear to those in charge as a justifiable emer- 
gency, opens wide the door to repetition of the same 
practice by others and will react. 


Prevention the first requisite 


Prevention is the first requisite in the orderly process 
of reduction or elimination cf defects, and, assuming 
that the builder and associated agencies have done their 
part, this must start in the back shop. When locomo- 
tives are shopped for general repairs, all parts should 
be thoroughly cleaned and inspected and all repairs 
needed to restore wear and place parts in good condi- 
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tion should. Бе -properly applied, in order that the loco- 
motive may re-enter service in such condition that 
"major. renewals will not be needed during its expected 
term of service betwzen shoppings. This statement 
holds true regardless of whether the locomotive may 
or may not be of the most modern type. So long as a 
locomotive is to be continued in use, it should be 
turned out after each general repair with unimpaired 
ability to handle its full tonhage on schedule time. 

After a locomotive has been placed in service, we 
must be ever vigilant in the discovery of all conditions 
that indicate a defect in the process of development, 
and if this is carried out conscientiously and thor- 
oughly, and proper repairs made at the proper time, we 
will have practically eliminated “federal defects", be- 
cause we will have prevented many defects from de 
veloping to the point of failure. If engine failures or 
train delays must be had, the proper place to have 
them is at the terminal, where safe and economical re- 
pairs may be made. 

.Rule 104 of the Rules and Instructions for Inspec- 
tion and Testing of Steam Locomotives and Tenders 
and Rule 203 of the Rules and Instructions for In- 
spection and Testing of Locomotives other than Steam, 
which are identical in wording and intent, require that 


Each locomotive and tender shall be inspected after each 
trip, or day's work, and the defects found reported on an ap- 
proved form to the proper representative of the company. This 
form shall show the name of the railroad, the initials and nv m- 
ber of the locomotive, the place, date, and time oi the in 
*pection, the defects found, and the signature of the employee 
making the inspection. The report shall be approved by tm 
foreman, with proper written explanation made thereon for de- 
fects, reported which were not repaired before the locomotive 
is returned to service, The report shall then be filed in the office 
of the railroad company at the place where ihe inspection is 
made. 


The trip or daily inspection and report thereof, re- 
quired by the locomotive inspection law and rules, en- 
ables those in charge of running repairs to keep in- 
formed of the current condition of each locomotive 
The value of the inspection reports in the elimination 
vr reduction of defects depends upon the thoroughness 
of the inspections made, the integrity and clarity of 
*he reports, and the amount of interest displayed by 
the foreman and others having jurisdiction over re- 
pairs. lt is not the purpose of the rule to permit loco- 
motives to be returned to service with any defects in 
violation of the law or any rule or regulation made 
thereunder. 

I may here remind you that the requirements cov- 
ering the construction, inspection and repair of loco- 
motives and tenders under the law, are the rules апд 
regulations recommended and established by the best 
known authorities on mechanical matters, such as the 
Mechanical Division of the American Railroad Asso- 
ciation. Locomotive Builders, and standard practices 
adopted by the railroads prior and subsequent to the 
enactment of the Locomotive Inspection Law. There- 
fore, the requirements of the law and the rules and 
regulations established thereunder are not new and un- 
tried theories, but are based on well known and estab- 
lished practices. It is therefore essential that the off- 
cer charged with the duty of passing upon inspection 
reports and necessary repairs have thorough knowl- 
edge of the requirements and be endowed with sound 
judgment in order that all repairs may be made in 
proper time and place and without unnecessarily with- 
holding the locomotive from service. 

Since one of the important features of our job is 
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to do the best we can with the facilities, tools anu 
equipment provided, we must face conditions as we 
find them without regard to the layout of our terminal 
or whether it is equipped with the most modern and 
efficient facilities for expeditious handling of locomo- 
tives. 


Terminal procedure 


It is essential, however, that svstematic procedure 
be adopted in routing a locomotive through the vari- 
ous steps after arrival and that due weight be placed 
on the necessity for thorough and complete inspection. 
Upon arrival of a locomotive at a roundhouse or shop 
terminal, or as soon thereafter as possible, tests should 
be made for blows, pounds and steam leaks before the 
boiler pressure is allowed to drop appreciably and all 
visible parts of the boiler, machinery and tender should 
be thoroughly inspected and all defects found reported 
on the required form in an intelligible manner, other- 
wise you who are in direct charge of maintenance can 
not be in position to say to the superintendent or dis- 
patcher at what time you can furnish a locomotive, in 
proper condition and safe to operate, for an important 
train. 

We have now reached the point at which decision 
must be made as to what repairs shall be made and 
what repairs, if any, may be deferred. It might seem 
to some unnecessary to say that the decision should not 
be based on expediency, but unfortunately we too often 
find that this is the case. If we are to be successful 
in eliminating "federal defects," we must not allow a 
locomotive to leave a terminal with any defect, or con- 
dition that is at all likely to cause failure while en 
route. It is generally conceded that the best results 
are obtained if we do not permit ourselves to fall into 
the error of considering small defects as of minor im- 
portance. The only safe policy is the full recognition 
of the fact that a potential accident lurks in the shadow 
of many apparently insignificant defects. The mere 
ommission of a cotter key, or failure to spread the key 
when applied, has too often resulted in serious failure. 

Injectors, feedwater heater equipment, water-level in- 
dicating levices, brake and signal equipment, lighting 
equipment, rain control equipment, and other specia 
devices should always be tested and known to be in 
proper condition before starting on each trip. . 

The carriers enjoying the greatest success in elimi- 
nating defects are those having systematic outbound, 
as well as systematic inbound inspection. 

It is a recognized principle of all successful produc- 
tion methods that thorough inspection of each com- 
ponent part and of the assembled unit is essential to 
the control of quality, and I have, therefore, emphasize 
inspection, before and after applying repairs, as à 
prime requisite in the process of eliminating defects. 

Many mechanical officers do not take full advan- 
tage of the opportunity afforded by the daily inspec- 
tion reports to keep informed of the sufficiency and 
durability of repairs made from trip to trip. We too 
often find the same defects repeatedly reported, with 
evidence that repairs had been attempted each time re- 
ported. This should be ample warning that the meth- 
ods of repair were not effective, that progress was not 
being made in eliminating these defects, and that time 
and money were being wasted. Comparisons of the 
items reported on individual locomotives from trip to 
trip will point out ineffective repair methods, pay big 
dividends in reduction of defects, greater security, an 
reduced cost of repairs If it is required that a бе 
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fective condition should be repeatedly reported, it is 
evidence that there is something wrong; therefore, the 
cause should be sought and a permanent remedy ap- 
plied. 


The periodic repair system 


Many of the larger railroads have adopted what is 
commonly termed the periodic repair system. This 
consists of a thorough repair job at times of monthly 
or annual inspections required by the law and rules, 
putting the locomotive on condition to run to the next 
monthly inspection and repair period with a minimum 
of mechanical attention. 

I am of the opinion that this periodic method of 
making inspections and repairs is the best system yet 
devised for putting locomotives in condition so as to 
obtain the maximum freedom from defects, maximum 
daily mileage, and maximum reliability in service, at 
a minimum cost. 

Co-operation is the keynote of success; therefore, we 
should not neglect the personal element, because suc- 
cess in any undertaking depends largely upon human 
relations. Good will and mutual confidence are para- 
mount. We all do our best work under the stimulus 
of encouragement and approval of the people for whom 
we are working. The example set by those in charge 
goes far in producing success in any undertaking. 
Leadership, teaching and training, with sincere efforts 
to advance the legitimate interests and happiness of 
those whom we supervise, are more essential to suc- 
cess than elaborate organization or modern shop facil- 
ities, desirable as these may be. 


Locomotive conditions continue to improve 


The effect on the condition of locomotives and num- 
ber of accidents brought about by efforts to eliminate 
or reduce federal defects by thorough inspection and 
better and prompt repairs is illustrated by the follow- 
ig tabulation derived from the records of the Bureau 
of Locomotive Inspection. j 


Fiscal year Percentage of loco- Number 
ended motives inspected of 
June 30 found defective accidents 
1923 65 1348 
1924 53 1005 
1925 46 690 
1926 40 574 
1927 31 488 
1928 24 418 


It will be noted that the percentage of locomotives 
inspected and found defective decreased from 65 per 
cent in 1923 to 24 per cent in 1928, and that the num- 
ber of accidents decreased from 1348 in 1923 to 418 
in 1928. Our records show that the number of per- 
sons killed as result of the failure of some part or ap- 
pliance of the locomotive or tender was reduced from 
72 in 1923 to 30 in 1928, and that the number of per- 
sons injured from the same cause was reduced from 
1560 in 1923 to 462 in 1928, or a reduction of 58 per 
cent in the number of killed and 70 per cent in the 
number injured. 

That further reduction in defective locomotives, to- 
gether with consequent further reduction in accidents 
is possible, is evidenced by the fact that the percentage 
of defective locomotives on a number of large rail- 
roads that do not operate under particularly favorable 
conditions is less than one-half of the general average 
for all railroads, while many large roads equally, or 
more favorably situated as to operating conditions ex- 
ceed the average by material amounts. 
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Device for facing cylinder 
head joints 


HE device shown in the illustration for facing 
cylinder head joints can be operated either by hand 
or by pneumatic motor. It is secured to the cylinder by 
a long bar which extends through the cylinder and 
then through a stiff casting at the opposite end. The 
end of the bar is threaded for an extra heavy nut and 


This device for facing and grinding cylinder head joints 
effected a saving of $14.28 per pair 


the facing device is drawn tightly against the joint sur- 
face by tightening this nut. The facing device ro- 
tates on this bar. 

The joint is faced by four files secured to adjustable 
shoes, as shown in the illustration. The device can be 
rotated by means of the lever or by slipping the sleeve 
of a pneumatic motor over the mandrel shown. It 
formerly required one machinist and a helper from 12 
to 16 hours to face and grind one pair of cylinders at 
an average cost of $17.92. With the method just de- 
scribed, this work can be done at an average cost of 


$3.64. 


THE AVERAGE Cost of locomotive fuel charged to ope-ating 
expenses by Class I railways, excluding switching and terminal 
companies, in June was $2.55 as compared with $2.63 in the 
corresponding month of last year, according to the Interstate 
Commerce Commission's monthly statement of locomotive fuel 
statistics. These figures include direct freight charges. Ex- 
cluding freight charges, the average cost was $2.14 as compared 
with $2.20 in June of last year. For the six months ended 
with June the railways consumed 56,640,000 tons of coal, at an 
average cost of $2.56, as compared with $58,793,914 tons, at an 
average cost of $2.67, in the correspondng period of last year. 
They also used 1,165,075,886 gallons of fuel oil, at an average 
cost of 2.56 cents a gallon, making the total cost of coal and 
fuel oil $172,336,073 for the six months, as compared with $191,- 
063,857 last year. 
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О. С. Curtis addresses tool men 


Purchasing head of the Milwaukee discusses subject 
of tool buying at Chicago convention 


Railway Tool Foremen’s Association, held at the 

Hotel Sherman, Chicago, September 12-14, in- 
clusive, one of the features of the program was an ad- 
dress by D. C. Curtis, chief purchasing officer of the 
Chicago, Milwaukee, St. Paul & Pacific, who stated that 
the following are important factors in the economical 
purchase of railway tools: Standardized commercial 
designs, better cost analysis by users, less “twelfth hour" 
ordering, budgeted expenditures and greater purchasing 
department latitude in bargaining. 

In addition to the address by Mr. Curtis, the subject 
of “Car shop tools” was presented by P. Kass, superin- 
tendent of the car department of the Rock Island, and 
Е. Н. Ehrman, a member of the American Society о! 
Mechanical Engineers, explained in a brief address how 
the American Railway Tool Foremen’s 
Association can co-operate with national 
technical associations in bringing about 
a greater standardization of many indus- 
trial tools now used by the railroads. 
Committee reports were presented at the 
convention as follows: "Proper heat 
treatment of steel,” Chairman H. L. 
Taylor, supervisor of shop machinery 
and tools, Baltimore & Ohio, Baltimore, 
Md.; “Standardization of boiler tools,” 
Chairman A. A. Ferguson, supervisor of 
tools, Missouri Pacific, St. Louis, Mo.; 
“Jigs and devices for locomotive shops." 
Chairman W. R. Millican, tool foreman, 
Missouri-Kansas-Texas, Parsons, Kan.; 
"Rake and clearance of machine tools," 
Chairman J. E. Carroll, supervisor of 
tools, Chesapeake & Ohio, Huntington, 
W. Va., and "Standardization," Chair- 
man E. J. McKernan, supervisor of tools, Santa Fe, 
Topeka, Kan. 


A T the sixteenth annual convention of the American 


Election of officers 


At one of the regular sessions, the association elected 
the following' officers to guide its activities during the 
coming year: President, W. R. Millican, tool foreman, 
Missouri-Kansas-Texas, Parsons, Kan.; first vice-presi- 
dent, H. P. Jones, supervisor of tools, Oregon Short 
Line, Pocatello, Idaho; second vice-president, A. A. 
Ferguson, supervisor of tools, Missouri Pacific, St. 
Louis, Mo., and third vice-president, H. L. Taylor, 
supervisor of shop machinery and tools, Baltimore & 
Ohio, Baltimore, Md. С. С. Macina, Chicago, Mil- 
waukee, St. Paul & Pacific, Chicago, was re-elected 
secretary-treasurer. One new member was elected to the 
Executive Committee—W. J. Davidson, tool foreman, 
Atlantic Coast Line, Waycross, Ga. Other members of 
the Executive Committee consist of Chairman J. T. 
Jones, tool foreman, New York Central, Cleveland, 
Ohio; E. J. McKernan, supervisor of tools, Atchison, 
Topeka, & Santa Fe, Topeka, Kan.; J. E. Carroll, Super- 
visor of tools, Chesapeake & Ohio, Huntington, W. Va., 
and C. A. Shaffer, general supervisor of machinery and 
tools, Illinois Central, Chicago, III. 
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Mr. Curtis’ address 


[In this, the first address presented by a railway 
supply officer to the American Railway Tool Foremen’s 
Association, Mr. Curtis advised against specially-made 
tools for railroad use when reasonable co-operation 
among users and makers would add the benefits of mass 
manufacture to the production of satisfactory equipment 
for all purposes, and he particularly expressed a desire 
to see more co-ordination and understanding between 
those who order tools on a railroad and those obligated 
to buy them, as a means of cutting tool costs. The more 
detailed remarks of Mr. Curtis’ are presented in part 
as follows.—Ep1Tor. ] 

Individual railway tool rooms do not use sufficient 
tools to make it profitable for many man- 
ufacturers, or even a few competitive 
manufacturers, to produce special tools. 
On the other hand, tool users on rail- 
roads, with their ingenuity and practical 
experience and working with the manu- 
facturers, can usually secure commercial 
designs sufficient to their needs. The 
tools may then be purchased at a reason- 
able price, and the benefits of this study 
by individual tool users extended to 
others in the railroad field. It pays to 
discuss the tool problem with the manu- 
facturers, as in many instances they are 
able to make improvements. both in 
quality and price, and still furnish a suit- 
able article for the work required. 

The tendency in railway tool design is 
to make tools that will not wear out. 
This practice is not always sound. A tool 
should be made so that it will produce a profit for its 
user. It should be made to last only a reasonable length 
of time and pay a dividend in that time. Some 
of the most successful users of tools, particularly in 
mass production work, build their tools only for a life 
of five years, during which the tools must pay for them- 
selves. This enables the user to take advantage of the 
improvements that are so rapidly being made, or to dis- 
card the tool without loss. 

There is a tendency, also, to purchase tools for mass 
production where mass production is not required. Buy- 
ing a tool for mass production where mass production 
is not needed not only increases the cost of the tool, but 
in most cases, also, increases the cost of the work per- 
formed on account of the time necessary to make the 
changes in the dies, jigs, holders, etc., that are necessary 
in mass production. The storekeeper of a railroad, when 
ordering small quantities of material, often hears the 
complaint that it costs more to change the machine than 
to perform the work, and the shops ask for a large 
order so that the work can be done cheaper. It costs at 
least 15 per cent of the value a year to carry unused ma- 
terial in stock so that it becomes important, where the 
mass production is considered, to be sure that mass 
production is justified. 
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Must foster competition 


Requisitions for tools should give the size, make, de- 
sign, purpose, material best suited for construction, the 
estimated cost, the estimated life desired, and the wear- 
ing parts that will require replacement. The names of 
manufacturers of the tool should also be given, but no 
requisition should insist upon the purchase of one par- 
ticular make of tool as this prevents competition. The 
purchasing agent deals with thousands of items and, if 
he is to protect the railroad, must have the information 
and be free to deal intelligently with the seller. 

The purchasing of tools also requires time. The 
stockman handling tools in a storehouse probably has 
several thousand other items of material to look after. 
He must know the quantity of each of these items on 
hand, the quantity due, quantity for which he is holding 
orders from others, and the quantity used during the 
last ordering period. For each one of these items he 
must write a requisition and send it to the general store- 
keeper for checking before it is sent to the purchasing 
agent. The purchasing agent usually must send out an 
inquiry with the detailed description of the tool to all the 
manufacturers or jobbers. The manufacturers and 
jobbers take several days to prepare their bids, and, 


essential that users of tools know the cost of their 
tools, not overlooking the overhead expense, including 
the cost of the land for the work to be done, cost of the 
buildings, taxes, insurance, repairs, obsolescence, inter- 
est, cost of power to drive, etc. It is important to take 
into consideration all these factors before tools are pur- 
chased. The man equipped with this information is pro- 
tected from embarrassment to himself and is likely to get 
what he orders. 

I am a firm believer in operating on a dollars and 
cents basis, rather than in terms of piece output or per- 
formance. The thing that counts is the amount of money 
in the treasury, and we can only keep money in the 
treasury by spending it where it produces more than is 
taken out. The dollar sign should be associated with 
every design and piece of work to be performed. The 
dollar limitation always forces better tools and cheaper 
work, as it forces closer supervision. 

I am also a firm believer in the budget as a means of 
controlling the expenditures. If a tool room is given a 
certain amount of money to spend, the probability is 
that it will be spent for tools that will give the greatest 
return to the company, and at the same time, produce 
the best showing for the individual. А railroad, like 
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after the bids are submitted, representatives make per- 
sonal calls, explaining their bids in detail. The entire 
procedure takes time, and the planning of needs by tool 
users is required to offset it. 

Those who order material also should know their 
purchasing agent and have an occasional visit with him. 
It is much easier to discuss problems across the table 
than it is by correspondence, and the user will find that 
by this acquaintance the purchasing agent is better able 
to serve the users’ interests. A purchasing agent’s desire 
should be to purchase what users want, but he also car- 
ries the responsibility of conserving the company’s money 
Just as far as possible, still furnishing the article that 
will do the work required. The purchasing agent must 
know whether manufacturers are offering a tool made 
too cheap on the one hand, or too elaborate and high 
priced on the other, and he needs the co-operation of 
tool foreman for this purpose. 


More facts on tool merits 


In too many instances on railroads, operations are 
based on individual opinions rather than on facts as to 
their value in dollars and cents to the company. It is 
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an individual, has more requests for expenditures than 
dollars to spend and must regulate these expenditures 
to keep within its income. 


Consolidate tool orders 


Requisitions for tools, replacements and repair parts 
for tools should also be consolidated as much as possible. 
It is much easier to get a better price on quantities than 
on individual items. In addition to that, it is possible 
to get a better product, as the larger the purchase, the 
more time is spent in purchasing and the greater is the 
desire of the manufacturer to furnish the most accept- 
able product. The American manufacturer relies on 
mass production for profit. Requisitions for similar 
material should be sent in from all parts of the railroad 
at one time—monthly, quarterly, or bi-yearly, as the 
needs demand—and be submitted by the storekeeper to 
the purchasing agent in one unit as nearly as possible. 
This not only enables the purchasing department to 
benefit by quantity purchases, but makes it worth while 
for a competent supervisor to go over the order and 
inspect the tools. It reduces handling and checking in 
the storehouse and affords an opportunity to substitute 
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new tools for old ones at the points where they will do 
the most good, and to forward the old tools to the points 
where their use is less in demand. By this method, it is 
possible to spend money for tools most advantageously. 

The best tool a railroad has is a competent man. If 
he can be standardized so that his requisitions and his 
operations are simple, understandable, workable, co- 
herent, economical and progressive, the work will be 
well done, the department successful and the stability of 
the road improved. 


Car shop tools 


By P. Kass 


Superintendent of car department, Chicago, Rock Island & 
Pactfic, Chicago 


I am appreciative of the debt that we cwe our tool 
room organizations for their part in the development 
of machine tool methods which have enabled us to reach 
the high shop efficiency that we are working to. 

Car department tools represent a phase of the railway 
tool situation that, I believe, is largely overlooked. Going 
back to the days of wood car construction, the large 
majority of our men were carpenters, who owned their 
own tools and looked after their own maintenance and 
repair. Today, the situation is greatly different. While 
we still have the carpenters, we also have the steel work- 
ers and others who are using company-owned tools, the 
maintenance and repairs of which are taken care of by 
the company, which maintenance and repair is a re- 
sponsibility of the tool room organization. 

To enumerate briefly, these tools include wrenches of 
all kinds, open end, "S," pipe and special types; bars of 
all kinds, pinch, chisel, dolly, bucking and special types; 
hand chisels, drifts, hammers, sledges and tools of this 
nature; jacks of all kinds; pneumatic hammers, rivet 
cutters and motors; electric drills, welders and motor- 
driven equipment; drills and reamers; rivet heaters; 
clamps, special drilling jigs, straightening devices, and 
other jigs. 

The first and most important factor having to do with 
these tools is the proper instruction for their use, and the 
proper care on the part of the carmen using them. 
Every employee should take just as good care of com- 
pany-owned tools as he would of his own. Не should 
see that they are all gathered up before leaving the plant 
and not allowed to be scattered around on the ground 
or on the car, resulting in damage to, and loss of tools. 
A point should be designated to which all tools should 
be returned. This permits the tool room force properly 
to inspect and repair these tools. 

The second factor of importance is the maintenance 
and repair of these tools, which is the direct responsibil- 
ity of the tool room organization. This includes the 
inspection of all tools to see that they are in a safe and 
wearable condition; to see that all pneumatic tools are 
properly lubricated; to gage all air hammers to see if 
they are near the condemning limit for repairs; the 
grinding of all drills and reamers (the workman should 
never be allowed to grind drills and reamers, although 
the grinding of chisels and similar tools can be handled 
by the workmen); the re-dressing of all chisels and 
other cutting equipment; the re-cupping of rivet sets, 
and last, but not least, the design and development of 
special jigs and fixtures for reducing time and increas- 
ing efficiency of operations. 

The third factor of importance is the tool room equip- 
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ment needed to handle this maintenance and repair work. 
This, of course, will be largely influenced by the size of 
the plant, but, in general, it should include drill and 
reamer grinding equipment, if the amount of drills and 
reamers in use are of sufficient number to warrant. If 
not, then they should be sent in to a central tool room 
for grinding. lf it becomes necessary to send tools to 
a central tool room for repairs, such central tool room 
should handle this equipment with dispatch, and the local 
plant supervisor must equip himself with sufficient tools 
to carry him through while he has tools tied up for 
repairs. 

The tools used by the car department are not unlike 
those used in the locomotive department in general. 
However, the degree of accuracy required in car work 
is not as great as that required in locomotive work. But 
in selecting these tools, the conditions surrounding their 
use should be given careful consideration. For example, 
the standard length steel drill and reamer are more of 
a handicap than an advantage in the general run of car 
work, whereas the short car drill and reamer have been 
found to afford quite a saving. 


Shop jigs and devices 


Never before has labor-saving equipment loomed so 
large as it does today in the mind of the progressive tool 
foremen. We always keep in mind that we can dis- 
charge an inefficient workman; then why can we not 
discharge some of the inefficient equipment? То sum it 
up, the user should fill his floor space with the best equip- 
ment to be had, then strive legitimately to wear it out. 
finally sending it to the scrap heap with a clear con- 
Science and replacing it with something even more up to 
date. 

Modern production requirements demand the utmost 
efficiency of available tool equipment. Changes in de- 
sign and in production methods necessitate constant im- 
provement of tools and equipment. New problems arise 
from day to day which tax the ingenuity and ability of 
the tool designer. The solution of a particularly trouble- 
some problem is occasionally found by the introduction 
or practical application of an entirely new method. The 
interchange of knowledge gained by such experience, 
through the medium of technical magazines, and also at 
conventions like this of the American Railway Tool 
Foremen's Association, results in great benefit. 

We all know that idle machines are a source of expense 
and that, if they are not operated at maximum efficiency. 
the production costs are unnecessarily high. Often the 
machines do not even pay for the space they occupy. 
The function of a machine tool is to drive a piece o 
work past a tool which cuts or forms the work to shape. 
The cutting tool may be cornparatively small in size, but 
its efficiency is a very large factor in determining the 
machining cost. Unless the most efficient tool equipment 
available is employed, a shop must operate at а grea 
disadvantage as compared with one in which the tool 
equipment is kept up to date. 

The importance of giving the tool equipment careful 
attention is indicated by the saving in production time 
which results from the installation of improved jigs and 
shop tools. А device adaptable to the machining 0 
union links, for example, is shown applied to the rotary 
table of a milling machine, for machining the straight 
sides and the radius on each end of the union link. 
helical milling cutter is used in the vertical head of the 
machine and allows a straight cut to be taken from the 
center of the link to the beginning of the radii of the 
end, the rotary table then being used to machine the 
radius and finally finish the straight cut on the other 
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side of the link. ‘The link is then changed end for end 
and the operation repeated. 

The details and assembly of a device for the machin- 
ing of the bearings of link cheeks are shown in two of 
the illustrations. The device is placed on the spindle of 
a lathe and the assembled link is machined between cen- 
ters, insuring perfect alinement of both bearings. The 
device is self-feeding, having two feeds obtained through 
gearing and a threaded sleeve. The cutter is of the 
hollow-mill type with six cutters. This turns the 
diameter to any desired size and also faces the boss on 


Details of hollow-mill type cutter used in making link 
check bearings 


the link cheek. After one side has been machined, the 
link is changed end for end and the other side machined. 
This assures accurate centering and alinement of the 
two bearings, not otherwise easy to obtain. 

In order to secure a good fit in the crosshead on the 
taper fit of the piston rod, a machine for lapping the 
fit was developed and is illustrated. The machine is 
driven by a pneumatic drill through a chain of gearing 
arranged to reverse the inotion of the work and at the 


Arrangement for machining link check bearings in heavy 
duty engine lathe 


same time advance the work further in one direction than 
the other, which in time makes a complete revolution of 
the work and a uniform bearing of the lapped surfaces. 
In addition to this, the machine automatically raises the 


October, 1928 


Railway Mechanical Engineer 


crosshead from the taper fit, allowing the abrassive to 
distribute itself over the fit to be lapped and preventing 
the freezing of the joint. 

An attachment for milling the square ends on valve 
stems is shown, made to slip on the carriage of a brass 
lathe in place of the tool post. It consists of a T-section 
of steel with a collet chuck, with a latch to lock it in 
positions of 90 deg., also different size spring collets 
for the different sizes of valve stems. The stop for 
setting the stems so that each will project the same from 
the collet is arranged with a cam which swings it out of 
the way of the cutters automatically, and a stop on the 
cross slide of the lathe makes it so that each valve stem 
will be milled back the same distance. An arbor is fitted 
to the lathe spindle to receive two side milling cutters, 
with a spacer between them to correspond to the size of 
square required. With this attachment a man can mill 


three stems per minute. 


Brass lathe attachment for milling square ends on valve 
stems—Roanoke shops of N. & W. 


(The report was signed by Chairman W. R. Millican, 
tool foreman, Missouri-Kansas-Texas, Parsons, Kan.; 
C. O. Wiggins, tool foreman, Chicago & Eastern Illinois, 
Danville, Ill.; J. D. Mays, tool foreman, Florida East 
Coast, St. Augustine, Fla.; R. L. Nutter, tool foreman, 
Boston & Maine, Lowell, Mass., and H. F. Williams, 
tool foreman, Santa Fe, Albuquerque, N. M. Other 
shop devices discussed by the committee will appear in 
a subsequent issue.—EnbiTOR.) 


Rake and clearance of machine 
tools 


The factors encountered in designing cutting tools 
are so many and varied that a clearer idea may е 
gained by a study of the basic principles involved and 
outlined herewith. 

The object of cutting tools and the aim in all good 
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tool designing is to remove the surplus metal with the 
greatest rapidity and least possible amount of power so 
as to leave the final product in just the size and shape 
desired. 

__ Theoretically, the least amount of power is consumed 
if a cutting edge of invisible thickness were passed be- 
tween the work and chip. One could conceive that if 
the tool Т as shown in Fig. 1, was thin enough, the chip 


Machine for lapping crosshead taper fits at Parsons shops 
of M.-K.-T. 


C could be removed from the work W with practically 
no use of power or, at least, only enough to separate one 
layer of iron particles from the other. Actually, in prac- 
tice no such condition can ever exist. Tools must have 
an appreciable thickness and, therefore, we are com- 
pelled to bend the chip to suit the size of the tool more 
nearly as shown in Figs. 2 and 3. In view of the fore- 
going the ideal to strive for is: "Remove the chip with 
as little distortion as practicable." 

Having taken care of the chip, we will next examine 
the tool. All other things being equal, the best cutting 
tool is one that has the greatest amount of metal back 
of the line of cutting force. Fig. 3 shows a tool bit 
cutting on its end and Fig. 4 shows one cutting on its 
side. A simple test of this rule can be made by holding 
your sharpened pencil on its end against a hard object 
and noting the considerable force necessary to break the 
brittle pencil point. Now turn the pencil sidewise and 
note the comparatively slight tap or force necessary to 
break the point when held in this position. The rule 
resulting therefrom is simply: “Get as much metal back 
of the cutting point as possible.” 

Another problem which is always present in cutting 
tools is the disposition of the heat generated. The speed 
at which a tool will cut metal depends solely on the speed 
with which the generated heat can be carried away. A 
cutting speed of 1,000 ft. per min. would be possible if 
the tool could be kept below the temperature that it loses 
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its hardness. Since steel is a better conductor of heat 
than the surrounding air, tools should have as much ma- 
на near the cutting edge as is practicable for each 
job. 

On referring to Figs. 5 and 6, it will be noted that the 
cutting faces of each tool are identical, but in Fig. 5 
the backing B has been ground away, a very common 
practice in many shops, while in Fig. 6 the backing is 
only removed sufficiently to keep the tool from dragging 
in the back. Obviously the latter tool will carry away 
more heat and will therefore stand up longer under simi- 
lar conditions. 


Solid tools 


We will next take the tool itself and examine it re- 
garding these thhree points—profile, clearness and rake. 

3efore proceeding with the study of the cutting tool, 
it might be well to define the terms used to designate the 
various parts of it. The side angle is the angle that the 
tool is presented to the cut at right angles to the center 
of rotation. The front angle is the amount ground away 
on the back of the tool to keep it from dragging. Side 
clearance is the amount that the tool is relieved to keep 
its side from rubbing on the work. Front clearance is 
the amount that the tool is relieved to keep its front 
from rubbing on the work. Rake is the angle at which 
the top of the tool is presented to the work. It is usu- 
ally a combination of front and side cutting angle, or it 
may consist of either separately. 

The profile of a tool has a far greater bearing on the 
efficiency of its cutting, than is usually realized. To 
illustrate this point, we will take for example the two 
tools А and B, as shown in Fig. 8, cutting at the same 


ТТ 


nes Fig.9 


The principles of cutting-tool contours 


speed per revolution and the same depth of cut. You will 
note that since the cross section area of the chip is the 
same, the tool with the longer cutting surface will have 
the thinnest chip and naturally have the longest life. 
Therefore, a good rule is: “Get the longest cutting edge 
in action." 

So far, only the machining of material of uniform 
hardness throughout has been considered. We all know 
that the tools in every machine shop show the effect of 
surface scale and grit on their cutting edge from ma- 
chining material with a hard surface. When cutting ma- 
terial of this kind, the cutting edge presented to the 
surface scale should be shorter. The wear on the tool 
will then be less, so it should be borne in mind to: 
no the cutting edge that breaks the scale the short- 
est.” 
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The disposition of the heat generated should next be 
considered. Clearly, the tool with the most metal near 
the cutting edge has the greatest chance of preventing 
the cutting edge from being heated beyond the point 
where it lowers its temper. This point is illustrated in 
Figs. 5 and 6, where the tool has the additional shaded 
portion В to aid in carrying away heat. А simple rule 


Device for machining union links, developed at Parsons, 
Kan., shops of M.-K.-T. 


for this purpose is: “Have as much metal near the 
cutting edge as possible." 

The application of the three laws of profile must 
necessarily depend on local condition of the specific case 
in question. Hardness of the work affects the profit 
as well as the rake of a tool and should be taken 
into consideration in determining the feeds possible to 
adopt. The surface scale also has a decided effect on 
the shape of the tool to be used. 


Rigidity of work 


Consideration should be given to the strength, power 
and rigidity of the machine to be used, especially the 
rigidity of the tool support. Work that is liable to spring 
should be machined with different feeds and cuts than 
heavy rigid work. The tool, as illustrated in Fig. 9-A, 
would be ideal on a soft steel forging where the surface 
is clean and free from grit or on a heavy machine with 
plenty of power where the forging is heavy enough to 
not spring away from the work. 

If the forging should have a tough scale on the surface 
which is destructive to the cutting of a tool, Fig. 9-B 
shows change in the tool necessary to get a short cutting 
edge to cut theshard surfacé scale and yet have length 
of cut by the use of large radius. 

To further “illustrate this problem, suppose that the 
machine available is limited in power and the work is 
liable to spring. This will require a tool as illustrated in 
Fig. 9-C, that will have a sharper angle if the depth of 
the cut is to be maintained. 

Thus, examples with different variables could be 
worked out, but these will suffice to show the importance 
of profile on tool design and it should be borne in mind 
that the right tool will cut at the highest speed, last 
longer per grind, increase production and use the least 
power. 

Clearances ——Those who have studied the matter of 
clearances realize that in the ordinary shop it has re- 
ceived little or no attention. A casual inspection of the 
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lathe tools in the average shop reveais the fact that 
clearances from 2 to 4 in., or as much as is necessary, 
are used. If we consider that only just enough clearance 
to keep the tool from rubbing on the work is necessary 
and that “А miss is as good as a mile,” better cutting 
tools will result. It is well to consider some of the 
factors regulating the amount of clearance necessary. 

On flat surface work, such as planer and shaper work, 
the side and front clearances are very nearly identical. 
But on the lathes, front clearance is aided by the round 
work receding from the tool which gives a chance for 
smaller front clearances. While the side clearance has 
to be sufficient to take care of spring in the work plus 
the angle caused by the rate of feed along the work, the 
rate of feed affects the amount of clearance needed. Ob- 
viously, for practical purposes it would be desirable to 
limit the different side clearances used to as few as pos- 
sible. It has been found that a side clearance of 6 deg. 
on turning a 3-in. shaft is ample to clear a feed of .500-in. 
which is never obtained and yet does not seem to weaken 
the tool greatly on feeds that are obtained. A good way 
is to rough grind the tool to 6 deg. side clearance and 
then only touch up the cutting edge after hardening. 
There are many cases, such as parting tools, where 
much less clearance is desirable. 

Rakc.—There are a great many different ideas on the 
amount of rake that a tool should have. So many in 
fact that we should go back to the fundamental concep- 
tion that the chip should be removed with as little dis- 
tortion as possible. The limiting factor as to the maxi- 
mum rake is solely a matter of strength of the tool. The 
thinner the cutting tool, the less the chip is distorted, the 
less power used, and the less heat generated.  Practi- 
cally, however, the amount of rake to use becomes a 
series of compromises from the above ideal. Rake must 
be closely connected with the kind of metal to be cut. 
We require a different rake for steel, cast iron, brass 
and copper, etc. The subject of rake is so broad that 
only a short summary of the classes of material to be 
worked can be given here. 

The resistance of metals to cntting action divides them 
naturally into a number of groups, as follows.— 


l Soft and tenacious—including very soft steels and copper. 

2 Tough, but fairly easy to cut—including the majority of low carbon 
steels and certain kinds of bronze. 

3 Very tough and difficult to cut—including carbon steels, tool steel 
and most alloy steels. 

4 Brittle—including ordinary unchilled cast iron and some grades oí 


bronze. х : 2 
5 Very brittle- including most brasses and chilled cast iron. 


Each of these groups requires a different rake. The 
metals in Group 1 demand keen-edged tools; while the 
brittle ones in Group 5 require little or no rake and with 
some materials, such as stelite, even a negative rake. 

The majority of work falls in Groups 2 and 4. For 
practical purposes, if a good supply of tools is carried 
for these groups, changes for odd jobs on Groups 1 and 
5 are easily made. 

Tool Face.—One of the most neglected phases of 
cutting tools is the tool face. Everyone'who has oper- 
ated a lathe has noticed that tools which have been run- 
ning some time and are still cutting well will build up on 


: the cutting edge by fusing on a portion of the metal cut, 


and that a curved pit has been carved out just back of the 
cutting edge by the metal being cut. Any good operator 
knows that a tool cuts better in that condition. 

This condition brings up the question of originally 
grinding the tool to the shape that it naturally takes after 
a little use. Considerable work has been done in Europe 
along this line. The Klop stock patterns in Germany 
and the curved tool face of Alfred Herbert Company in 
England are worthy of careful study. І A 

Practically every book on machine shop practice gives 
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‘us data as to the proper rake and clearance to use. A 
little study in one’s own shop will generally reveal the 
fact that figures given on rake tend to the minimum and 
with a little care on the part of the operator rakes 
much higher than those given can be used to good ad- 
vantage. 

Blue Chips.—The old rule of “Drive the tool until 
the chips are blue" should be discarded. The only thing 
that a bigh-colored chip tells is that the tool will not 
stand much more in its present shape. There are many 
cases on record where a tool which was producing beau- 
tiful blue chips was replaced by a proper-shaped tool 


driven at high speeds and greater feed without even dis- 
coloring the chips. A blue chip can, and often does mean 
wasted power instead of maximum production from 
the machine tool, 

(The report was signed by J. E. Carroll, chairman, 
supervisor of tools, Chesapeake & Ohio, Huntington, 
W. Va.; J. C. Howard, tool foreman, Fort Worth & 
Denver City, Childress, Tex.; N. W. Johnson, tool fore- 
man, Illinois Central, Waterloo, Iowa; G. F. Harney, 
tool foreman, New York, New Haven & Hartford, 
Readville, Mass., and A. C. Roepke, machine foreman, 
Union Pacific, Los Angeles, Cal.) 


Equipment painting section meets at 
Montreal 


Spirit of meeting shows that aversion to lacquer is rapidly disappearing— 
| Fire hazards and effects on health discussed 


Section, Mechanical Division, American Railway 
Association, was held at the Windsor Hotel, 
Montreal, Que., September 11, 12 and 13, 1928. This 
meeting, which was the seventh annual meeting of the 
Section, was also the fifth-eighth anniversary of the or- 
ganization of the former Master Car and Locomotive 
Painters’ Association. The attendance, numbering ap- 
proximately 350, was slightly greater than the attend- 
ance of members of.the section at last year's meeting. 
On the opening day of the convention, an address 
was made by G. E. Smart, chief of car equipment, 
Canadian National, and an individual paper on the sub- 


Ts three-day session of the Equipment Painting 


L. B. Jensen (C. M. St. P. & P.) 
Chairman 


ject of "Finishes" was presented by Dr. Paul 5. Ken- 
nedy of the Murphy Varnish Company, Newark, N. J. 
At this and at later sessions, the following committee 
reports were presented and discussed: Shop construc- 
tion and equipment; maintenance and care of paint 
and varnish at terminals; ornamentation of cars and 
locomotives; equipment painting practices, and new 
developments in equipment painting with economies 
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D. C. Sherwood (N. Y. C.) 
First vice-chairman 


involved. Abstracts of some of the papers and reports 
appear in this issue. 

Much of the discussion during the three-day session 
centered around the fire hazards and the dangers to 
the health of workmen connected with the use of lac- 
quer finishes. One of the committee reports was criti- 
cized because of the fact that no definite recommenda- 
tion was included for the elimination of fire hazards. 
One of the members made the statement that many 
fire hazards are not due to painting practices at all and 
can not, therefore, properly be included in a report to 
the Equipment Painting Section; that many of the so- 
called fire hazards are due to the operations of welders 


Marceau Thierry (N. &. W.) 
Second vice-chairman 


and electricians and that the officers of the railroads 
must recognize this fact and eliminate the dangers by 
placing proper restrictions on the activities of these 
workmen. It was pointed out by experts during the 
meeting that, as far as fire is concerned, lacquer !$ 
practically as safe as varnish and is safer than varnish 
remover, and that it has a higher flash point than either. 
It does however require an actual fire point to cause 
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danger. The hazards may be removed by eliminating 
the source of actual fire, sparks, etc. 

As to the danger to the health of workmen, it has 
been shown that where lacquers do not contain benzol 
there are not only no detrimental effects, but that in 
some cases workmen using modern lacquers show an 
improvement in health. It seems that the aversion to 
lacquer has been due to the inclusion of benzol in the 
early lacquers and that the better grades of lacquers 
made by reputable manufacturers do not now contain 
this injurious chemical. The spirit of the convention 
indicated a disappearance of the objections of these new 
finishes due, in part, to an improvement in the quality 
of the product. 


Opening addresses 


Chairman L. B. Jensen, in his opening address, dwelt 
on the importance of the annual meeting of the section. 
He said the members are united in research for the 
promotion of all the things that result in greater effici- 
ency and also the necessary study of new developments 
to meet the ever-arising problems in equipment paint- 
ing. He pointed out that many painting tests and 
studies have been made recently. 

Mr. Smart, in his address, paid tribute to the work 
of the Equipment Painting Section, mentioning particu- 
larly the care that has been taken in preparing speci- 
fications for the painting of new equipment in order 
properly to protect those parts of the cars which are 
concealed and are difficult of access. Continuing his 
remarks, he said that the railways have made great 
progress in the construction and maintenance of equip- 
ment and every consideration is given to the provision 
for maximum strength and safety. Everything prac- 
ticable has been done to provide additional comforts so 
that railroad travel may be made as pleasant as possible, 
while at the same time the proper consideration has 
been given to the question of cost. At the present time 
the factor of interior decoration is being accorded the 
consideration that its importance warrants. He said 
that he did not believe anyone would care to witness 
the return of the old-fashioned gaudy decorations of 
past years, but that we have gone to the other extreme 
in being too plain in the interior painting of passenger 
cars. Mr. Smart mentioned that the lacquer method of 
finishing is being tried out on Canadian roads; that so 
far the results have been satisfactory, and while there 
may be great possibilities under certain conditions and 
services, he was of the opinion that the railroads will 
not wholly adopt this system until they have assured 
themselves that it will give as good, or better service 
under all conditions as the varnish finish in use up to 
the present time. 


Election of officers 


The following officers were elected to serve for the 
year ending September, 1929: Chairman, D. C. Sher- 
wood, foreman painter, New York Central, West Al- 
bany, N. Y.; first vice-chairman, Marceau Thierry, 
foreman painter, Norfolk & Western, Roanoke, Va.; 
second vice-chairman, Frank B. Davenport, foreman 
painter, Pennsylvania, Columbus, Ohio. 

The following members were elected to serve on the 
Committee of Direction for a like period: J. W. Gib- 
bons, general foreman, passenger car department, Atchi- 
son, Topeka & Santa Fe, Topeka, Kan.; H. Hengeveld, 
master painter, Atlantic Coast Line, Waycross, Ga.; K. 
J. Johnson, foreman painter, Nashville, Chattanooga & 
St. Louis, Nashville, Tenn.; B. E. Miller, master paint- 
er, Delaware, Lackawanna & Western, Kingsland, N. ). 
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A. E. Green, foreman painter, Chicago & North West- 
ern, Chicago, and E. M. O’Brien, foreman painter, 
Illinois Central, Chicago. J. W. Gratton (B. R. & P.) 
a past chairman, will also serve the committee and L. B. 
Jensen, the retiring section chairman, will act as chair- 
man of the committee. The association voted to hold 
next year's convention at Kansas City. 


Finishes 


By Dr. Paul S. Kennedy 
Murphy Varnish Company, Newark, N. J. 


Never before in the history of the finishing industry— 
with both supplier and user—has there been such con- 
fusion; such wide differences of opinion, and such 
strong and radical prejudices. This condition, while 
disturbing, is fundamentally healthy. In brief, an 
army of research chemists have suddenly invaded un- 
cultivated ground of great promise and are unearthing 
developments faster than we can absorb them. | 

Both the manufacturer and the user have, through 
many years, acquired habits of conservatism which have 
been rudely upset by the swamping of the market with 
new types of materials, for some of which, unfortu- 
nately, extravagant and exaggerated claims have been 
made. It is little wonder that we should have reversals 
of opinion and that some of us should become extremely 
skeptical. But out of all this chaos, there is one over- 
shadowing fact and that is a determined and conscien- 
tious effort to accomplish a radical advancement and 
improvement in finishing methods. And what is more, 
it is positively certain of accomplishment. 

We must work together to accomplish it, and the 
first move is the manufacturer’s. He must educate his 
salesmen—our mouthpieces—so that the information 
given to one is accurate and not imaginative. That 
specialized education is vital in restoring order from 
the confusion. The next step is up to both of us. 

Let us adhere strictly to the term “finish” and elimi- 
nate odious comparisons between varnish and lacquer, 
for example. When all is said and done both are 
“Finishes”; both have their place, and neither should 
suffer by criticism of the other. The end we are all 
striving for is a better finish. The means to the end 
are incidental. We want a better finish regardless of 
what it is made. 

“Finish” was first heard of in China in 560 В. С, 
when lacquered articles began to make their appearance. 
In 392 B. C., it was officially recognized by appointment 
of the Emperor of China of a Chief of the Imperial 
Lacquer Department, and much of the Royal Plumage, 
such as head dress, etc., was lacquered. 

In 243 B. C., Queen Berenice of Egypt dedicated a 
lock of her famous amber-colored hair to one of the 
temples. It disappeared, and it was announced by offi- 
cial canon that it had been taken into the heavens as a 
constellation which was known as “Сото Berenice" and 
perpetuated in the words “vernice,” "vernis" and “var- 
nish." Where could there be a finer example of the 
old adage that “History repeats itself?’ Well over 2,000 
years аро, we had the Chinaman talking about “lac- 
quer,” and the Egyptian talking about “varnish.” 
Today we have exactly the same situation. Certainly 
there was no nitrocellulose 2,500 years ago when the 
word “lacquer” was created. The Chinaman called it 
“lacquer,” and the Egyptian called it "varnish," but 
they both meant finish. 

The first varnish approximating the present day com- 
position was made by the French in the seventeenth 
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century. The first record of carriage varnishes being 
made in.London was in 1776, and the maker was an 
escaped French refugee. 

Varnish was first made in this country in 1807 by a 
German hired by William Tilden, and the first varnish 
factory in this country was the firm of William Tilden 
and Nephew, located at 115 Norfolk Street, New York. 


Nitrocellulose lacquers 


Nitrocellulose, or nitrated cotton, was first discovered 
in Austria about 1860, but it was not adapted for use in 
solution until 1888, when the development of amyl ace- 
tate provided a suitable solvent. 

Nitrocellulose base lacquers had been used in the 
arts, mainly on metal, from that time until the develop- 
ment of low viscosity nitrated cotton, just after the war. 

This treatment of cotton has made possible the 
present day lacquers, as a solution of working body 
can be made of desirable film thickness. Formerly, 
only a few ounces of cotton could be dissolved in a 
gallon of solvent, and have the material workable. 

Following the actual advent of varnish itself in this 
country, the first outstanding advance in present day 
finishes of particular interest to the railroad man oc- 
curred fifty years ago when surfacer was first developed 
in its present-day form for the filling of wood and 
metal surfaces. Our next milestone is about 1900, when 
china wood oil was first brought to this country in 
quantity. Up until then, linseed oil had been exclusively 
employed in varnishes, and in the early days, china 
wood oil was generally regarded as an adulterant. As 
a matter of fact, china wood oil made possible the first 
fast-drying waterproof varnishes, and combination var- 
nishes made of both china wood oil and linseed oil. 
These two oils are more or less inter-dependent, for 
the weakest points in one are the strongest in the other. 
Properly combined, they compensate so that a varnish 
made from both is generally superior to one made solely 
from either. . 

Except for the gradual refinements developed with 
the treatment of china wood oil, the advance in finish- 
ing was very limited until about five years ago, when 
pigmented nitrocellulose base lacquers first made their 
appearance on production automobiles. This product 
upset the old theory that "nothing which dried fast 
could be durable" and paved the way for the period 
of abnormal development through which we are now 
passing. “Speed” became the dominating cry and de- 
mand of the average consumer. 

The finish manufacturer was aroused from his com- 
placency. He realized the need of extensive research 
laboratories and that the control of manufacture and 
development must pass from the "cut and dry" hands 
of the practical man to the trained technical man. 
Scientific research was no longer an incidental part of 
finish manufacture, but a vital necessity. 

The smart manufacturer recognized in nitrocellulose 
base lacquer just another promising finishing material, 
and not a cure-all. So he divided his now-enlarged 
laboratory force, delegating one group to the develop- 
ment of this new type of finish, and a second group 
to a real investigation of the possibilities of the varnish 
raw materials which he had been using so casually all 
these years. 

The surface has only been scratched as yet, but there 
has been uncovered a mine of hidden treasures. 


The constituents are changing constantly 


Pigments which were popular yesterday are passe to- 
day. We have whites which cover beyond the imagin- 
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ation of the last generation. Colors which were notice- 
ably fugitive are now fast to light, and pigments re- 
garded as hard settlers, or extremely difficult to grind 
now hold up in suspension, or go through the mill 
smoothly. 

Metallic pigments, such as zinc and aluminum, in bal- 
anced combination with the proper type of vehicle, in- 
dicate priming properties of invaluable merit; and 
aluminum, in particular, is finding great favor as an 
exterior and interior coating, especially in buildings 
like railroad enginehouses, because it combats discolor- 
ation with sulphur fumes aríd resists rough cleaning 
methods. 

Varnish gums, or resins, have provided an even more 
fruitful field. Gums which were formerly regarded as 
soft and sticky and not durable—even the despised rosin 
—can now be converted by synthetic combinations into 
harder and more serviceable products. Synthetic chemi- 
cal resins can now be produced which are not only 
hard and good builders, but which actually exercise 
a decided drying effect on the finish and add immensely 
to durability. These chemical synthetic resins form the 
base of the so-called four-hour type of varnishes of 
which you now hear. 

But it is with the oils—notably china wood oil and 
linseed oil—that the greatest possibilities exist because 
there are untold opportunities awaiting for the devel- 
opment of fast-drying materials, without sacrificing 
durability, through scientific treatments. 

It is possible with linseed oil, for example, to produce 
with special light treatments bleached oil of extremely 
pale color, and vet of such heavy body that it will take 
a bubble of it over forty minutes to travel a given dis- 
tance in a measuring tube. These treated linseed oils 
possess not only drying advantages, but also give in- 
creased durability, fullness and lustre to the finished 
product. 

Constituents of china wood oil have been precipitated, 
by the action of light, which go into solution to produce 
a lacquer-like product which will dry in a few minutes. 

While some of these discoveries are as yet in the la- 
boratories of the finishing manufacturer, they must in- 
dicate to you that the day of quick drying and durable 
varnish type coatings is close at hand. 

Turning to the lacquer type of finish, we find other 
results of research. 


Synthetic materials make modern lacquers possible 


Ату! acetate used to be regarded as indispensable in 
lacquer making. It was made from fusel oil, which in 
turn came from whiskey. This source of supply dimin- 
ished with prohibition, but the chemist got busy and 
made a synthetic butyl acetate from corn, which has be- 
come a universal and satisfactory substitute. Just re- 
cently, a synthetic amyl acetate has been made and is 
now being used commercially. 

Research has also produced а synthetic product 
which might be regarded as a substitute for nitrocellu- 
lose itself. 

Clear lacquer made from nitrocellulose base will not 
wear out-of-doors and neither clear nor pigmented ni- 
trocellulose lacquers give a satisfactory performance on 
wood surfaces, particularly outside. It is possible with 
this synthetic development to make a fast-drying lacquer 
in the clear and pigmented form which will meet all of 
these conditions. From these facts, we must conclude 
that we are en route to new and improved finishes. 

We all know that varnish has its drawbacks and that 
nitrocellulose lacquer has its deficiencies. On the other 
hand, we must admit that both have good points as well. 
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It is to our future interest to cash in on these good 
points; to refrain from decrying the. weak point, and 
to unite our efforts to produce a better finish, re- 
gardless of what it is made of. 


The ideal finish 


The ideal finish of the future can be simply described 
to meet three specifications : 

First—It must combat the ultra-violet rays of sun- 
light. These rays are our common enemy. It is these 
rays which ruin colors of the ultramarine blue and ma- 
гооп type in particular, and penetrate other pigments 
to a greater or lesser degree, setting up destructive 
chemical actions with the vehicles. 

When these rays impinge a coat of clear nitrocel- 
lulose lacquer, they produce a chemical reaction which 
results in the formation of oxides of nitrogen, which, on 
combining with moisture, form nitric acid which de- 
stroys the film. When these rays enter a clear varnish 
film, they stimulate the oxidation of the varnish, pro- 
ducing a state of combustion which hastens the death of 
the varnish film in direct proportion to sun exposure. 
Another glaring example is the effect of these rays 
on vehicles mixed with, or applied over, gold bronze. 

The ideal finish must produce a film to stop these 
rays—or if it does not stop them, a film in which these 
rays will dissipate with no chemical reaction of destruc- 
tion. This is the ultimate objective of every manufac- 
turer of fine finishing materials, and its accomplishment 
will automatically produce highly desirable durability. 

Second—It must be fast in its performance. Maxi- 
mum speed—without sacrifice of durability—is obvious- 
ly to be desired. 

Third—It must be reasonably safe. It should contain 
no ingredients dangerous to the health of workmen. 
nor nothing hazardous under normal working condi- 
tions. 

The finish of the future 


There is the formula—the goal for which progressive 
finish manufacturers are striving. The advance will be 
by steps, rather than jumps, but it is a sure bet that the 
goal will be attained. Of what, and how, this finish 
will be secured is anybody’s guess. 

It may have nitrocellulose in it. It may be the re- 
sult of synthetic developments with some or all the ma- 
terials we now commonly employ in varnish. It may 
be a combination of nitrocellulose and varnish ingre- 
dients. It may be composed entirely of some new syn- 
thetic material yet to be brought forward. It may be 
a coating produced by a chemical reaction which will 
occur during evaporation and cause two or more ingre- 
dients, which remain inactive while in solution, to com- 
bine chemically, and harden to an entirely different 
product on exposure to the air. It may be two liquids 
which will be applied one after the other, to effect a 
combination. Or it may be a liquid which will contain 
no thinner, but after being applied will require exposure 
to some gas or vapor to harden it properly. 

None of these suppositions are beyond the reasonable 
conception of our imagination and we are surely going 
t» have something of the nature I have mentioned some 
time in the future. 

In order to accomplish suitable advancement, the 
finish manufacturers have a right to expect the co-oper- 
ation of such an influential organization as yours, which 
can render invaluable assistance in a practical way. 

Speaking on behalf of our manufacturing industry, 
may I leave just one thought with you. Keep an open 
mind for the development of the finish of the future; 
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help and co-operate in the various and necessary steps 
to its accomplishment, and remember that our ob- 
jective is not for a varnish; not for a lacquer, but for 
the best finish possible. 

We are in business to sell a finish; and you, to use 
it. We are not interested in what it is made of if it 
= be produced at a profit by us and used with profit 

y you. 


Report on shop construction 
and equipment 


(Before preparing this year’s report on shop 
construction and equipment, the committee made 
several inspection trips to modern paint shops in or- 
der that its recommendations would embody the latest 
developments. Among the plants visited меге the 
shops of the Reading at Reading, Pa., the Pullman 
Car & Manufacturing Company's plants at Pullman, 
Ill., and Calumet, Ill, and the Standard Steel Car 
Company's plant at Hammond, Ind. Ап abstract of 
the report follows.—EDi1TOR. 

A floor plan of buildings to be built of structural 
steel, using either brick or reinforced concrete, is 
shown. We would recommend, however, that the wall 
which separates the varnish room from the lacquer 
or spray room be a 12-in. reinforced concrete fire 
wall, thereby giving almost positive assurance against 
any serious mishap to the adjacent buildings either 
by fire or explosion, which might occur from the use 
of any inflammable or explosive materials. 

The main paint shop is 312 ft. long by 218 ft. wide, 
which gives ample space for 17 tracks, each track to ac- 
commodate two cars, one car on either side of a 22- 
ft. bay, which extends through the center of the shop 
from one end to the other, this bay to be used for 
teaffic and for the handling of materials and equipment 
too, and from the different departments for place- 
ment in cars while in the paint shop. The space be- 
tween tracks is 18 ft., or 8 ft. in the clear after cars 
are placed which will give ample room between cars, 
for all purposes. Next to the car paint department, we 
have the varnish room, and the rubbing room combined. 
The size of this room is 218 ft. by 88 ft. The follow- 
ing equipment is suggested for the handling of sash 
doors, etc.: A door rack, such as is now being used by 
the Nashville, Chattanooga & St. Louis, and the Stand- 
ard Steel Car Company. For the balance of the varnish 
room equipment, we still feel that the equipment as 
offered, and approved by this body at our last meeting, 
held in Louisville, Ky., and now being used by the 
American Car & Foundry Company, at Wilmington, 
Del., be continued, until such time as this body finds 
something more suitable to their needs. 

Next in line and adjacent to the varnish room, we 
suggest building a lacquer or spray room. While 
seme of us may be divided in our opinion as to 
whether or not there is any real cause to be alarmed 
about the hazards attached to the use of certain ma- 
terials, we must agree at the same time, it is no crime 
against the other fellow who cries out safety first. 
Let us, therefore, present to you, what we found to 
be the best-equipped and up-to-date department, 
wherein passenger cars are painted by the use of a 
spray gun. It was while visiting the Standard Steel 
Car Company's plant that we were privileged to see 
and inspect this up-to-date equipment. 

You will observe in the illustration the large blower 
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pipe fastened up in the center of the ceiling. At егсһ 
end of this pipe you will note that it branches out in- 
to two separate leads. Attached to these leads there 
is a canvas pipe which extends down and into the 
car, and while the car is being sprayed on the inside, 
the operator keeps moving the blower pipe ahead, as 
he sprays, thus protecting himself from the vapors or 
fumes, which are blown out of the car into the open 
shop, then carried away through the roof by the ex- 
haust ventilators which are plainly visible in the pho- 
tograph. 
Fire protection for spraying operations 


When spraying the outside of the cars, the blowers 
are not used, the exhaust pipes being sufficient to carry 
off all the vapors and fumes made during this oper- 
ation. 

Each blower and exhaust is operated by a separate 
motor. The controls for starting these motors and 
the electric lighting are all located on the outside of 
this building as a protection against a possible fire 
cr explosion. 

The ceiling or roof of this building is of a fire- 
proof material, one side and both ends are of brick 
construction, the remaining side which separates the 
spray room from the main paint shop is built up of 


At one end of this lacquer or spray room can be 
seen a large booth, which is used for the spraying of 
sash, doors, strips, etc. 


Housekeeping 


The necessity for good housekeeping cannot be 
over emphasized. To this end spray booths, spray 
rooms, ducts and stacks should be kept as free from 
deposits as practical. 

Cleaning operations in themselves introduce hazards 
and should be conducted as follows: 

Scraping of residues should only be done with non- 
sparking scrapers, spuds or similar implements, as 
steel implements may cause sparks. All equipment, 
including booths, ducts, etc., should be thoroughly 
cleaned before mechanics are permitted to make al- 
terations or repairs. 

Where materials producing dust residues are sprayed, 
the entire spraying departments, including floors, walls, 
ceilings, exterior of equipment, etc., should receive 
periodical cleanings, paying particular attention to 
heat pipes, lighting and power fixtures, drying ovens, 
etc. 

For paint, varnish, enamel and similar materials, pro- 
ducing sticky, gummy residues that cannot be removed 
with water, spraying the interior of booths with heavy 


corrugated iron. The floor is of concrete. 

As an improvement to the present flooring, we sug- 
gest that the tracks be placed level with the concrete, 
that between the tracks the floor slope to the center 
with large drain outlets emptying into a sewer, these 
drains to be placed at a reasonable distance apart. The 
floor space between one track and the other to be 
crowned so that when flushed out, all surplus water 
will flow down quickly between the tracks and finally 
out through the drains into the sewer. With this ar- 
rangement the entire floor could be flushed out and 
drained in a comparatively short time. 
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lubricating oil or coating with cup grease covered with 
a single laver of manila paper will facilitate cleaning 
operations. 


Safeguarding electrical equipment in the paint 
department 


Working conditions demand the best possible  il- 
lumination obtainable, and when installed, care should 
be taken that none but an expert electrician be chosen 
to have charge of its installation, as well as any other 
wiring where electrical current is used. 

With spraying becoming more essential to efficient 
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operation, motors are being employed, all of which аге 
being operated by an electric current which presents 
a new problem. The wiring and necessary appliances 
must be installed with the utmost care in order to 
eliminate fire, explosions, etc. 


Electrical equipment 


Contacts should be carefully guarded. No loose or 
make-and-break contacts should be in a room where 
пе араак of any other inflammable materials are 
used. 


Switchboards, panel boards, junction boxes, and 


portable connections should be made with as much in- - 


sulation as possible. Lamps should be guarded by va- 
por-proof fittings and all possible chance for ground- 
ing eliminated. For instance, the lamp guard should 
be insulated, so that a grounded socket will not 
ground the guard, which would not only shock the 
workman, but might come in contact with another 
ground, and thus cause a spark, from which there 
could be an explosion, should it occur where inflam- 
mable materials are used. 


A detailed view of the adjustable scaffolding showing 
counterweight and locking device 


Where motors are used, they should have no mov- 
able contacts, such as commutators or collector rings 
with brushes. This would apply to exhaust fans and 
air compressors that are located in or near the room 
where spraying is done. 

Control devices, lamp sockets and wiring should 
be enclosed and made vapor-proof, and kept clear of 
varnish and paint at all times. The wire should be of 
sufficient size to make it impossible for the intended 
load to heat it. Care should be exercised with portable 
cluster attachments not to overload any circuit, and if 
it does get overloaded, reduce the load, and do not 
fuse too heavy. 
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Let us remember that at all times, repairs, inspection, 
and adjustments should be made by an experienced 
electrician and should not be tampered with by any one 
else. 

Scrubbing, cleaning and stripping department 


As shown in the floor plans, we have provided for 
a separate shop in which to do the scrubbing, cleaning, 
and stripping, thus eliminating from the main paint 
shop, the slop and dirt, which generally follows these 
operations. 


We suggest that this building be in size the same as 
the lacquer or spray room, having three tracks, two 
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cars оп a track, concrete floor, constructed and drained 
in like manner as the lacquer room floor, thereby making 
it possible to maintain good housekeeping in this de- 
partment at all times. 

Next to the cleaning, scrubbing and the stripping 
room is the car shop. Adjacent to the car shop is the 
truck shop. 

With the present layout of these shops, as shown 
in the drawing, we particularly recommend that a 
transfer table is very essential in the handling of pas- 
senger cars from one shop to another, or when taken 
from the paint shop to the shipping track. 

On either side of this transfer table we show a con- 
crete platform, which extends the entire length of the 
buildings. These platforms are 90 ft. wide, the shop 
tracks extending out and across these platforms. This 
space is intended to be used to spray underneath cars, 
trucks, etc., before taking them into the shop and can 
be used for many other purposes to very good ad- 
vantage. 


Scaffolds 


We have, after investigation, found in use, several 
very good scaffolds and we are pleased to be able to 
recommend the adoption of either one of them with 


595 


x 


N 


preterence to the one now being used by the Central 
Vermont. It is a lever hoist scaffold which can be 
raised or lowered without much trouble. We refer 
you to the accompanying photograph, which will give 
those who have never seen it, a clearer conception of 
how this scaffold is really constructed. 


Skylights and ventilation 


We recommend that the skylights for these buildings 
be what is commonly known as the saw-tooth type, 
these to run parallel with the tracks to insure a better 
light ; these skylights to be built of metal frames, having 
Lí-in. thick wire glass, bedded in with a good putty; 
the ventilation for these buildings to be through the 
skylights, constructed in such a manner as to permit 
certain sections to open and to be operated by a chain 
extending down within easy reaching distance. 


Doors 


We recommend that all track doors for all buildings 
be of metal and be a roll type of door, which can 
be hoisted with a chain. This type of door is not only 
fireproof, but requires less space, and less for repairs 
than most any other type of door we know of ; all door 
openings leading from one department to another to be 
protected by a standard fire door of approved automatic 
or self-closing type, suitable for opening in fire walls. 


Sand blasting 


In drawing the plans submitted with this report, we 
have purposely omitted giving any details or location 
for taking care of sand blasting, preferring that this 
be taken care of by local conditions, or until the time 
when the practice of sand blasting becomes more gen- 
eral. It may not be amiss, however, to mention that 
in looking around during the past year we learned that 
this work was in most cases done very satisíactorily 
out in the' open, rather than in а building especially 
adapted for the purpose. At one of the plants which 
we visited, a car was being sand blasted inside of a 
building set aside for this purpose. The ventilation 
and working conditions were very poor and while stand- 
ing at one end of this building, it was almost impossible 
for us to see the end of the car nearest to us on 
account of the dust. We understand, however, that 
there are buildings wherein sand blasting is done, 
which are more modern and better equipped, thus 
eliminating the dust to a minimum. We are still of 
the opinion, however, that this matter should be handled 
to meet local requirements, and if found necessary. 
your committee, one year hence, сап make а тоге 
thorough report on this particular subject. 

The paint stock room, as shown in the drawing, 
is to be built of structural steel, filled in with either 
brick or reinforced concrete. 

The location of this building should be at the end of 
the main paint shop with a space of at least 25 ft. be- 
tween the two buildings, and a concrete runway to ex- 
tend from the paint shop to the stock room—this run- 
way to be used by the workmen to carry paint materials 
to and from their work. АП door openings in this 
building are to be protected bv a standard fire door of 
approved automatic- or self-closing type, suitable for 
openings in fire walls. All shelving, serving counters, 
racks, cupboards, etc., should be of metal. The floors 
are to be of concrete and arranged to drain to a safe 


location. Wire glass is to be used in all skylights and 
side windows. 
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Automatic sprinklers should be installed, also a suf- 
ficient number of fire extinguishers and sand buckets 
to be located in convenient places. Ventilation should 
be provided through the roof, using any of the ap- 
proved ventilating methods. 

The wiring and lighting of this building should be 
followed out in like manner as was recommended for 
the lacquer room. 

A concrete platform, as shown at the back end oi 
this building, is to be used for the unloading of all paint 
materials to be used in the entire plant. 

The report was signed by F. Clement, master painter, 
American Car & Foundry Co.; J. T. MacLean, foreman 
painter, B. & M.; O. S. Minnick, master painter, W. 
M.; C. E. Ream, foreman painter, P. К. R.; W. F. 
James, foreman painter, A. C. L.; D. G Richmond, 
foreman painter, Pullman Co.; W. M. Joyce, foreman 
painter, Baldwin Locomotive Works, and S. H. Rauen- 
zahn, foreman painter, Reading. 


Supplementary report of special committee 
on fire hazards 


(A special committee was appointed by the Rail- 
way Fire Protection Association to co-operate with 
the Committee on Shop Construction and Equipment 
on the fire hazards connected with the use of lacquer 
finishes. This committee was present at the Montreal 
meeting and presented the following comment on the 
above question as well as a special report on the fire 
hazards of equipment painting, which is to be presented 
at the annual meeting of the R. F. P. A. to be held 
in Cincinnati, Ohio, October 9, 1928.—Eprron.) 

“The railroad problem as we see it is to find practical 
methods for carrying into effect the rules and stand- 
ards developed by the complete investigations of the 
National Fire Protection Association and Railway Fire 
Protection Association. These standards are more or 
less general in their adaption to railroad conditions, 
are perfectly feasible, but involve considerable ex- 
pense. There is no doubt but that the methods used 
in the automotive industry are entirely practicable for 
railroad use. It is only a matter. of providing the 
necessary funds. The automotive industry has learned 
by practical experience that the only way that pyroxylin 
lacquers can be safely sprayed and the residues and 
vapors properly exhausted is to confine this process 
under a booth, and to provide deluge sprinkler pro- 
tection for the booth proper with ordinary sprinklers 
at the ceiling of the room. There are no short cuts, 
and modification or compromise will not serve. The 
railroads have been quite fortunate up to the present 
time in not having had extensive fires resulting from 
their experiments, but they will surely have them ií 
the work is extended and continues without proper 
safeguards. 

“The rules and standards of the Railway Fire Pro- 
tection Association and National Protection Association 
thoroughly cover the whole subject, but they are some- 
what general and in all cases the presumption is that 
the building in which spraying is done is equipped with 
sprinklers; that is one of the fundamentals upon which 
the rules are based. Few railroad coach shops have this 
protection to start with. The work can never be done 
safely without this protection, unless, of course, they 
provide a safely detached cheap building to house per- 
haps one car. ; 

“The most important problem with the railroads m 
this matter is to get the managements to see that there 
is a real hazard connected with the application 0! 
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pyroxylin finishes by the spray process, and that the 
cost of taking the necessary safeguards should 
be balanced against the increased economy which the 
process brings about. Railroads must recognize that to 
secure this increased economy without jeopardizing the 
safety of the property, some change in their old methods 
of shop operation oftentimes will be necessary.” 

(The above report and the special report on Equip- 
ment Painting which follows were presented by W. 
F. Steffens, F. Т. Edwards, W. F. Hickey and de Witt 
Rapalje, composing a specia! committee representing 
the Railway Fire Protection Association— EDITOR.) 


Equipment painting 


During 1925 a committee report to the Association 
outlined some of the hazards connected with the sprav- 
ing of pyroxylin lacquers and finishes, and some of 
the steps necessary in order safely to handle this mod- 
ern process. Since that time sufficient interest has been 
created in the application of this material to railroad 
equipment to warrant further discussion as to the prac- 
tical steps necessary to adapt railroad shops to its use. 
In the automobile industry the application of pyroxylin 
finishes by spraying has reached an advanced state, 
but not without passing through sufficient adverse ex- 
periences to warrant all of the precautionary steps now 
taken by this industry. Briefly summarized, the hres or 
explosions that have occurred have been due to dis- 
regard of the principles covering prompt removal of 
vapors and solid material resulting from spraying 
operations, and failure to provide for the prompt ap- 
plication of large quantities of ^ water to prevent 
propagation of flame should an incipient fire occur 
through any cause. 

Farlier recommendations contemplated isolation of 
spraying operations from other work by placing them in 
a building well separated from other structures. Соп- 
tinuity of operation in a plant may be a controlling fac- 
tor, in which case the shifting of cars to another struc- 
ture for application of finishing coatings would be suf- 
ficiently inconvenient to prevent serious consideration 
of the segregation of this work. The rapidity with 
which coatings can be applied to rolling equipment 
may in fact be a definite argument in favor of conduct- 
ing spraving operations in the same building with other 
painting processes, with due regard, however, to the 
necessity for eliminating open flame devices and em- 
ploying all of the safeguards previously outlined in 
connection with paint spraying operations. It is as- 
sumed, therefore, that before any consideration what- 
ever is given to introducing spraying processes into 
such a^shop it will have automatic sprinkler protection 
as well as other fire protection devices, and that gen- 
erous water supplies will be available. 

When small objects only are to be coated by spraying, 
a booth of moderate size from which vapors are im- 
mediately exhausted through a duct of proper design 
has been found effective, and the deposits of solid ma- 
terial can be removed from the inside of the structure. 
The booth principle can be extended to objects of 
greater length, such as railroad cars, by a modification 
as to the size of enshrouding structure, with due refer- 
ence, however, to a radical revision of the ventilating 
principle. In the small booth the surplus vapors and 
solid materials resulting from the spraying can Бе 
casily removed. In the larger structure or tunnel, as 
it will be preferably referred to, a single exhaust point 
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would be extremely undesirable, inasmuch as the ac- 
cumulation of vapors and floating particles at the ex- 
haust end of such a structure would be too highly 
concentrated. By arranging a series of exhaust points 
at convenient intervals of 12 to 15 ft., constructing the 
tunnel in corresponding sections, each with its inde- 
pendent exhaust duct, all of the good features of the 
small booth are retained, inasmuch as in no case can 
vapor and dust travel further than half the distance 
hetween vents. Horizontal.surfaces in ducts accumu- 
late solid material from spraying, hence are їо be 
avoided. Vents, therefore, should each extend ver- 
tically and independently a safe distance above the 
roof of the main structure. In practice, a tunnel for 
railroad cars would be about 100 ft. long, constructed 
in seven or eight sections, with the same number of 
independent vent stacks. 


As in the case of small booths, the tunnel structure 
should be of sheet metal throughout, suitably reinforced 
with angle irons or channel sections riveted or bolted 
to the plates outside of the enclosure, in order to as- 
sure as smooth interior surfaces as possible. The 
width of the tunnel should be at least 16 ft., or suf- 
ficient to afford operators room to place the necessary 
scaffold planking from which to work. For the tun- 
nel roof, each section should be treated as an inde- 
pendent canopy, with slopes in four different planes 
to its vent. ч * 

Earlier views as to placing lighting fixtures outside 
of the tunnel and behind window glass have been ma- 
terially changed. While each lamp is protected by a 
glass front in a vapor-tight metal encasement, these 
lamps are preferably placed in circular openings of ap- 
proximately the same diameter as the lamp encasement, 
but at an angle with the side walls of the tunnel so as 
to permit entrance of air through these partially ob- 
structed openings. The air movement thus produced 
prevents spraying dust settling on the lighting fixtures. 

Previous practice placed an exhaust fan inside the 
vent at which point cleaning of the blades is not con- 
venient, a condition tending to promote neglect of this 
important detail. Horizontal surfaces of protecting 
shields, through which the belt to the fan from the out- 
side motor extends, have also proved undesirable as 
affording resting places for dust. Direct draught on 
the aspirating or injector principle has been found 
practicable, and is obtained by extending a pipe of 
smaller diameter into the main stack. The end of this 
pipe, turned up through an elbow and provided with a 
conical or reducing section in the form of a nozzle, 
permits air under pressure to pass upward at a fairly 
high velocity, drawing with it air from the tunnel be- 
neath at a more moderate velocity, sufficiently great, 
however, to obtain positive exhaust from the interior 
of the tunnel. In the design of the vents, access doors 
should be provided for inspection and cleaning pur- 
poses. 

Associated with the removal of air through the ducts 
is the introduction of an equivalent air supply, not only 
through the ends of the tunnel, but at the sides. This 
is accomplished by permitting the sides of the tunnel 
to extend only to within 18 in. of the floor or track level. 
By this simple means, adequate air is supplied and the 
atmosphere at the level of the operators is freed from 
vapors. 

In no phase of painting work is the necessity for 
cleanliness more urgent than at spraying booths or 
tunnels. Surplus material resulting from spraying 
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operations is bound to be deposited to some extent on 
the walls and floor of a tunnel. Frequent removal of 
these deposits is facilitated by extremely simple means. 
At one time paraffin paper was used on the walls as 
a temporary lining of booths, as this paper could be 
removed and burned, together with the accumulated 
deposits. Later, it was found that automobile soap 
smeared on the walls was equally effective, and could 
be washed down daily by the use of hose stream com- 
bined with steam jet. Deposits on the floor formerly 
removed by scraping are now caught on tar paper 
which can also be removed and burned daily. Should 
scraping prove necessary, the use of steel implements 
for the purpose is positively prohibited, in view of the 
possibility for creation of a spark. Brass or copper 
scrapers have been found satisfactory, and free from 
the spark hazard. 


Experience has shown that for fires involving pyroxy- 
lin coatings the prompt application of water is necessary 
for cooling effect. While standard automatic sprinklers 
are necessary throughout the main shop, deluge 
sprinkler heads operated through a “rate of rise” de- 
vice, on the principle of local expansion of air inside 
a copper capillary tube, have been perfected and are 
now required as a necessary detail of spraying booths 
and tunnels, as through their use a fire inside the tun- 
nel is almost immediately controlled automatically. 
Hand release, however, as an auxiliary іп operating 
this system, is also recommended to positively assure 
against failure of the system through any cause. 

From a consideration ot the above, it will be evident 
that if a paint shop is of good construction and well 
protected by automatic sprinklers, it will be possible to 
introduce at reasonable cost a metal structure or tun- 
nel in which spraying of railroad equipment can be 
conducted safely and efficiently. 


Maintenance and care of paint and 
varnish at terminals 


During the last few years there seems to have been 
a general desire on the part of different railroads to 
cater more to the comfort of the traveling public in 
every possible way. This has been manifested by the 
various improvements in coach construction and also 
in care in selecting the method of painting, including 
the use of colors and forms of decorations. Аз a 
logical conclusion there should be a system of clean- 
ing and maintenance which would have the equipment 
in that well-kept condition which conveys to the 
traveler that sense of pleasure and comfort so essen- 
tial to the welfare of the railroad. With this idea in 
view, the committee made the following recommenda- 
tions, more as general principles from which a system 
can be employed suitable to the existing conditions 
peculiar to each location. 


Passenger cars 


Regular exterior cleaning.—There are two methods 
by which equipment can be regularly cleaned, one by 
the use of clean water applied to the surface of the car 
by various methods and the other, known as the dry 
method in which the car is wiped over with waste con- 
taining a renovating oil and thoroughly wiped dry. The 
washing of cars should be largely controlled by the 
local conditions to which the equipment is subjected and 
in any case this type of washing should be reduced to 
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the minimum as the frequent rubbing combined wita the 
action of the water tends to reduce the resistance qual- 
ities of the varnish film, and may lead to considerable 
damage through peelings, especially noticeable on sash 
and window batons. If this type of washing is em- 
ployed, a good method is to use a special constructed 
brush in which the water is directly supplied through 
the handle, and finding its way through a perforated 
front plate which keeps a continuous supply of clean 
water running thraugh the bristles. It is also desirable 
to have a rubber edging on any kind of brush used in 
order to prevent the hard wood of the brush from 
knocking the surface during the washing. The dry 
method of regular cleaning should be carefully con- 
sidered and wherever conditions make it possible, a 
system of dry cleaning should be resorted to. 

Periodical cleaning of exterior.—At the expiration of 
approximately 90 days, depending entirely on the con- 
dition of the car, a periodical cleaning should be in 
order; this is accomplished by applying a solution of 
oxalic acid or some reliable car cleaner and thoroughly 
washed clean. If oxalic acid is used, the solution should 
be a maximum of 25 lb. of oxalic acid to each 50 gal. of 
water, the acid to be dissolved in 25 gallons of hot 
water, and then 25 gal. of cold water added. This 
solution should be applied when cool with soft hair 
brushes constructed with a rubber edging, and finally 
rinsed off with clean water as previously suggested, 
care taken that all signs of acid and dirt are entirely 
removed. If a manufactured cleaner is used, it would 
be advisable to have a sample taken from time to time 
and analyzed to determine whether the product is 
safe to be used without having any injurious effect on 
the varnish film. 

Lacquer finished cars.—In cleaning cars with lacquer 
finish, the method which seems to give the best results 
is simply to wash with a weak solution of soap, rinse 
off thoroughly with clean water and wipe dry with 
chamois skin, if desired. 

Renovating.—Cars with a varnish finish, which have 
received a thorough wash aided by the use of acid 
cleaners, can be renovated if considered necessary, de- 
pending on the nature of the washed surface as regards 
color and general appearance. There is a difference 
of opinion regarding the efficiency of this procedure, 
theobjection taken to the use of the renovator being that 
dirt will readily adhere to any parts which have not 
been wiped dry. This is simply an acknowledgment of 
failure on the part of the workman and could also be 
applied against the use of acid cleaners or simple soap 
solutions. The object in applying the renovator in the 
first place is to counteract any acid which might be left 
on the surface after washing and principally to restore 
the glossy appearance of the varnish. 

If the renovator is used, a handful of white waste 
should be moistened with the liquid and rubbed evenly 
over the surface, after which it should be wiped dry 
with clean waste. The success of this operation lies 
in the method in which the renovator is wiped dry and 
in this connection a great deal depends on the nature 
of the renovator used, some being more greasy than 
others and, therefore, require a more thorough wiping. 

Interior cleaning.—When the car is having а 
periodical cleaning the seats ought to be taken out 
and all dust removed by the use of compressed ait, 
or vacuum system, before starting to wash. The head- 
linings and all varnished woodwork should be washed 
with a weak soap solution and carefully rinsed off with 
clean water, and wiped dry with chamois skins if desired. 
Extreme care should be taken when mixing the soap 
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solution, as too strong a mixture will do considerable 
damage to the varnish film. When rinsing off with clean 
water, make sufficient changes of the water as it soon 
becomes dirty, containing a large percentage of soap, 
which if used continually leaves a soapy scum on the 
surface. Particular care is necessary in this washing 
below the window sills, including heater pipes, seat ends 
and pedestals, as a greater accumulation of dirt settles 
on these parts. Water should not be allowed to lie on 
the floors but mopped up immediately and dried thor- 
oughly to prevent possible damage to the floor-paint or 
the exposed wood to become water soaked. The inside 
of vestibules should receive the same treatment as the 
interior of the car, and the floors in toilets after the 
washing should be gone over with a solution containing 


Rubbing down a locomotive tender with a mechanical 
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disinfectant. All varnished woodwork should then be 
renovated by the same process, care being taken to have 
the surface thoroughly wiped dry. 

Painting of passenger cars at lerminals.—It is im- 
portant to keep the roofs in good condition; there is 
often considerable damage done to the headlinings 
caused by leaky roofs which means expensive repairs. 
If not too extensive, the roof can be made waterproof 
by the application of a roofing compound. The steps, 
trucks, etc., can always be kept in good condition by ap- 
plying the standard color, care being taken that all signs 
of rust and loose paint are removed by scraping and 
thorough cleaning with wire brushes. On the body of 
the car all bare spots on sash, batons, or sheets should 
be cleaned and painted with the necessary color. 


Interior painting.—After each periodical washing, or 
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whenever necessary, all painted parts should be carefully 
checked up to see if any extensive painting is required. 
This is especially important with heater pipes and floors. 
If painting is found to be necessary, all loose substances 
should be scraped or brushed off the pipes with wire 
brushes, and all chewing gum removed from the floors 
before applying the paint. Certain types of cars have 
the seat ends enameled or lacquered, also from the sills 
down; in that case, if they are badly marked, they should 
be touched up and enameled or lacquered as the case 
may be. Work of this type requires a first-class painter 
in order to get the work done quickly and with economi- 
cal results. If this work is done by inexperienced men 
who have no idea as to the material they are using or 
how it should be applied they can very easily make the 
cure worse than the disease, besides being a more ex- 
pensive proposition in the long run. 


Locomotive cleaning and painting 


Before a locomotive goes into the enginehouse, after 
each trip it should be placed on the wash rack and com- 
pletely cleaned with the washing machine, particular care 
being given ‘to the drivers, springs and trucks, etc. 
Where a washing machine is not available the cleaning 
should be done in the most suitable way and wiped dry. 
The jackets, cab and tender after being thoroughly 
cleaned can be renovated if desired with some renovating 
oil and wiped dry. 


Front end painting.—The front end should be painted 
frequently with the standard front end paint, care being 
taken that all rust and any paint showing a tendency to 
scale off is thoroughly scraped and cleaned with wire 
brushes before applying the paint. 


Periodical painting.—Passenger, freight and switch 
engines should be thoroughly cleaned and painted when- 
ever their condition demands it; this will apply more to 
the passenger locomotive, where considerable painting 
is done at enginehouses; there should be some suitable 
place especially set for this work, so that there is the 
necessary light, heat and cleanliness necessary to eco- 
nomical and good work. 

In this case, the same holds true as with coach yard 
painting and practical first-class men used for this work 
to get the best and most economical results. 


Cleaning of urinals—In connection with stains in 
urinals, this matter should receive strict attention when 
receiving general repairs. Hoppers should be removed 
and thoroughly cleaned; stains are sometimes removed 
by the careful use of muriatic acid, a weak solution of 
about 1 part acid to 3 parts water being strong enough 
to remove stains in some cases, depending largely on the 
quality of the acid. 

The cleaning at the terminals should consist of con- 
tinual washing with soap and water, keeping the surface 
clean and thereby largely preventing stains. In cases 
where the enamel surface has been chipped off, these 
parts should be cleaned, touched up with size and leveled 
up with white cement putty, rubbed down and touched 
up with white brushing lacquer. 

The report was signed by D. Warner, (chairman), 
foreman painter, Canadian Pacific; J. J. McNamara, 
foreman painter, Baltimore & Ohio; F. W. Bowers, 
foreman painter, Erie; A. C. Boyle, foreman painter, 
New York, New Haven & Hartford; J. McCarthy, fore- 
man painter, Canadian National; H. E. Brill, general 
foreman painter, Atchison, Topeka & Santa Fe; B. D. 
Mason, master painter, Colorado & Southern and R. T. 
Woods, foreman painter, Grand Trunk. 
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Both Kempt and Rennie could 
be more efficient 


Spokane, Wasu. 
‘To THE EDITOR: 

I read with interest General Foreman’s letter entitled 
"Who can settle this argument ?", which was published 
in your September, 1928, issue. 

I believe both men in question could be more efficient. 
All Kempt, for instance, should first see that his own 
department is functioning 100 per cent, and is not be- 
hind in its work, and then give his time to other de- 
partments to learn from them, if necessary. Then, 
I believe, he would be a good man, but he cannot be 
a good man in any department unless he makes that 
department his first concern, and makes it function. 

In the case of Jack Rennie, 


daily on every conceivable class of commodity with in- 
sufficient frequency to be familiar with the loading 
requirements without referring to the rules? 

The rules, in their present form, are too complicated 
for quick reference. The inspector either invites crit- 
icism for delaying his inspection or he makes a neces- 
sarily hasty judgment of his own as to the safety of 
the load and permits it to go forward. Neither pro- 
cedure is fair to the inspector or the receiving line. 
Therefore it seems to me that the question merits more 
thought and intensive study than the committee, or 
yourself have given it. The following thoughts are 
given for what they are worth: 

1—Would it not be possible practically to double the 
contents of the present book and still have it in con- 
venient size for car inspectors to carry providing i: 
were made up in the same form as the Bureau of Ex- 
plosives pamphiet No. 9? 

2—The drawings need not 


he has already become pro- 
ficient in making his de- 
partment 100 per cent, and he 
should not confine himsel‘. 
He certainly has time to 
broaden himself by studying 
the other departments, pointing 
himself to a better position, 
either as a general foreman or 
further up the ranks in the me- 
chanical department. 


What do you think? 

ANY department foremen gage the effi- 

ciency of their work by comparisons 
with their record of past performance. 
much use do you make of the records and 
statistics compiled in your office? How much 
value do you place on statistical information 
in-the management of your department? 


be duplicated, but could be 
grouped in consecutive order 
in the back of the book. 
3—Make one general rule, 
paragraphed, to cover the re- 
quirements which apply to all 
classes of lading such as brake 
staff clearance, hand brakes. 
etc., and make cross reference 
in the detail rules to this one 


How 


Neither would make a gen- = 
eral foreman unless he first 
made himself proficient in his own department and big 
enough to study the others. 


P. T. O'NEILL, 
Division Master Mechanic, C. M. St. P. & P. 


The A. R. A. loading rules 


PvznLo, Coro. 


To THE EDITOR: 

In view of the usual progressive attitude shown in 
vour editorials, it was rather surprising to note your 
comment on the Mechanical Division report on the 
loading rules in the June 27, 1928, issue of the Railway 
Age, Daily Edition. Regardless of the expressed opinion 
of the speakers, it is hardly a fact that the rules are 
"serving their purpose quite efficiently in their present 
form." And your suggestion that each railroad provide 
its inspector and the shippers at points loading only 
one commodity, with a small book containing only the 
rules and drawings pertaining to that commodity will 
not help the situation as much as you seem to think. 

Both the shipper and the inspectors at such points 
become familiar with the requirements covering their 
particular lading and improper loading is resorted to 
either deliberately or through laxity rather than a lack 
of knowledge of the rules. But what about the in- 
spector at the busy interchange point who has to pass 
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general rule, thus making dup- 
lication of this rule unnecessary 
in the different sections of the book. The balance of 
the present general rules applying only to certain 
lading or methods of loading would necessarily have 
to be duplicated wherever they apply in the detail 
rules. 

If the committee insists on maintaining the rules in 
their present form, then why not (in the interest of 
economy which they so strongly emphasize) eliminate 
the numerous duplication of certain general rules 
which now appear throughout the book? Even if the 
present form is continued, I believe the general rules 
could be considerably reduced and simplified, thereby 
reducing cross references to a minimum. The group- 
ings of the drawings in the back of the book would also 
add to the efficiency of the present book because it is 
always exasperating when reading a rule to have to 
finger a half dozen intervening pages of drawings 
which in most cases do not apply to the particular rule 
Many of these groups of 
drawings occupy five, six and seven leaves in the book. 

Much credit is due the Loading Rules Committee 
for the work they have done and none of the remarks 
here made are intended to belittle their efforts. Never- 
theless, it is apparent that this particular feature has 
not been given the consideration it deserves. 


A READER. 
Vol. 102, No. 10 


Niles 90-1п. axle lathe with special attachments 


turning lathe recently placed on the market by the 
Niles Tool Works Company, Hamilton, Ohio, 
for double quartering and crank pin turning, in addi- 
tion to the turning of in.ide and outside journals. ‘1 he 


, | “ HE illustrations show a 90-in. locomotive journal 


capacity of these attachments for the engine stroke is 
the same as for the quartering attachments; namely, 
22 in. minimum and 40 in. maximum stroke. The 
crank-pin heads will turn pins from 7 in. to 12 in. in 
diameter, accommodating pins of the maximum length. 


Front view of the Niles 90-in. locomotive axle journal 1 athe equipped for double quartering and crank-pin turning 


arrangement for journal turning and quartering has 
been previously described and illustrated, but these 
views show the application of crank-pin turning attach- 
ments. 

The crank-pin heads are of the box tool type and are 
mounted on heavy bases bolted to the bed, the right- 
hand head on the base to which the outside journal rest 
is attached and the left-hand head on an independent 
base adjacent to the faceplate. 

The heads receive their rotation and laterial adjust- 
ment from the quartering attachment spindles. The 
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Burnishing tools, with shanks to fit the tool slots in 
the crank pin head toolholders are regularly furnished 
to secure the desired finish after the turning operation. 

The illustrations show the machine arranged to 
handle wheel sets with 90 deg. leads only. The in- 
creasing adoption of three-cylinder locomotives with 
the cranks 120 deg. apart has made it necessary that 
provision be made for accommodating these wheel sets 
as well. 

Where it is required to double quarter or turn the 
crank pins of such wheel sets, the right-hand attach- 


001 


ment is raised and tilted 30 deg. by a filler block. The 
filler block may be readily detached to bring the quarter- 
ing frame back to position for wheels with 90-deg. 
leads. To support the boring bar for quartering and 
the crank-pin head for pin turning, additional brackets 
of corresponding heights are supplied, which are secured 


The right-hand attachment raised and tilted 30 deg. for 
double quartering or turning the crank pin of wheel 
sets for three-cylinder locomotives 


to the members used for the same operations on wheels 
with 90-deg. leads. 

Both journals on the center-crank axles for three- 
cylinder locomotives may be turned at one setting by a 
special rest, which has narrow slides and is quickly 
interchangeable with the regular rest. It has power 


longitudinal feed from the main feed shaft. Cross feed 
is by hand. 
Among the 


improvements recently incorporated on 


A special rest provided for turning both journals on the 
center-crank axles for three-cylinder locomotives 


the machine are steel wearing plates on the bed under 
the sliding heads. 


These plates are renewable and are 
the means of preserving alinement between the two 
heads, a feature necessary in this type of tool to insure 
parallel journals. 

A brass plate is now attached to the faceplate along- 
side the balance indicator pointer, upon which may be 
marked the balancing positions of wheel sets of various 
classes of locomotives. This is a permanent record and 


enables the operator to set his counterweight quickly to 


the correct position when wheels of the same type 
of locomotive are being handled. 


A small electric hand saw 


in., equipped with a safety guard, is shown in 

the illustration. This tool, which is manufac- 
tured by the Wappat Gear Works, Inc., 7522 Meade 
street, Pittsburgh, Pa., requires only one hand to op- 
erate and handles easily in any position, 

The lower guard, a patented feature, which com- 
pletely encloses the saw blade, opens gradually by tele- 
scoping into the upper guard as the saw is pushed into 
the material and immediately snaps shut as the cut is 
finished, thus affording protection to the operator and 
the saw blade. 

The saw is built in three models—one for plain cross 
cutting, one for bevel cutting, and one with an adjust- 
able dado cutter for grooving. On all three models, 
the shoe is adjustable vertically, making it possible to 
set the saw to cut any required depth. The saws cut 
all kinds of wood, soft metals, Bakelite, fibre and vari- 
ous similar materials used in building and manufactur- 
ing processes. 

A high-speed universal motor, fan-cooled, mounted 


A SMALL electric hand saw, cutting capacity 2 
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on ball bearings, furnishes the power and directs a 
blast of air to the front of the saw, thus clearing the 
sawdust away and making it possible to follow a line 
accurately. The saw shaft, mounted on tapered roller 


The Alta electric hand saw equipped for bevel cutting 
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bearings, is driven by helical gears which are mounted 
on ball bearings, all completely enclosed and running in 
grease. A double-pole, non-arc switch is mounted in 
the handle within easy reach of the operator’s forefinger. 
The frame is all aluminum, highly polished, and all ex- 
posed steel parts are rust proofed. Various parts are 


made of heat-treated aluminum alloy to retain lightness 
and obtain maximum strength and durability. 

A handy steel saw table, 16 in. by 26 in, by 11 in. 
high, can be furnished, to which the saw can be at- 
tached, thereby adding greatly to the range of utility 
of the saw. 


Adaptability features the Sirocco unit heater 


FTER an extended investigation into the ad- 
A vantages and disadvantages of the heating 

methods employed by the large users of heating 
apparatus, the research laboratories of the American 
Blower Corporation, Detroit, Mich., designed the 
Sirocco unit heater, shown in the illustration. Ассеѕѕі- 
bility is one of the features of the unit heater. The 
heating element, which is composed of staggered coils 
of copper fin tubes, expanded into one-piece cast iron 
headers, is placed into the unit in the form of a drawer, 
so that it can be easily inspected by removing two lock- 
ing bolts and easily sliding out the complete heat- 
ing unit. 

The motor is placed in a heavy structural steel saddle 
mounted on the end of the casing to make inspection 
and oiling an easy matter. The fan assembly is so 
arranged that with a few tools it can be lifted out with 
the shaft and bearings intact. 

The unit is strongly constructed, to withstand shop 


abuse. The end panels of the casings are made of ў- 
in. pressed steel. A multi-blade fan wheel is used in 
the unit. 


The unit heaters can be furnished in various capac- 
ities, sizes and types for all kinds of industrial build- 


ings. 


The Sirocco unit heater 


Cincinnati rapid traverse shaper 


HE Cincinnati Shaper Company, Cincinnati, 
Ohio, has recently developed a new 36-in. shaper 
known as the rapid traverse type designed to 
combine the speed and convenience of a small shaper 
with the strength and power of a large machine. In this 


The 36-in. Cincinnati shaper equipped for direct motor drive 
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machine the builders have embodied features designed 
to shorten the set-up time and to permit easy operation. 
The speed range is from 8 to 102 strokes a minute and 
the 11 feeds provide a variation of from .010 in. to 
.170 in. These feeds are changed by a simple, single 
control. The ram is 6 ft. 4 in. long and the ram bear- 
ing in the column is 3 ft. 10 in. long. А full-length 
taper gib having a single screw adjustment is provided 
for taking up the ram bearing. The table is provided 
with a power rapid traverse and all the controls are 
arranged within a radius of 14 in. of the operating 
position. The hand feed is equipped with a spring 
throw-out and quick control indicators enable the oper- 
ator to see at a glance the feed, speed and the length of 
the stroke. A revolving table with a rocking top may 
be applied to this shaper and, when so equipped, it is 
known as the universal shaper. Some of the more im- 
portant dimensions and weights of the machine are as 
follows: Length of stroke, 3634 in.; horizontal table 
travel, 3014 in.; vertical table travel, 13 in.; distance 
from table to ram, 18 in.; table top, 16 in. by 36 in.; 
depth of table, 20 in.; largest size tools, 1 in. by 2 in.; 
net weight without motor, 7,900 lb. The motor recom- 
mended is one of 10 hp. having a constant speed of 1,- 
800 г.р.т. The machine may be furnished for either 
pulley or direct drive. 
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Blow valve for cleaning and repair work 


veloped by the New York Air Brake Company, 420 

Lexington avenue, New York, for use in all places 
where air is used for cleaning. It is of simple and 
durable construction. No parts are used which are 
liable to get out of order. It is designed to hold under 
pressure when closed, thus eliminating waste. The 
valve body is made of bronze. The valve is a rust- 
proof steel, self-cleaning ball, giving a perfect contact 
on the seat. 

Three styles of tips are furnished with each valve. 
The long curved tip is fitted with a fibre end, and its 
use prevents injury to delicate parts, such as slide valve 
seats. This curved tip is the most convenient form for 
blowing out small interior ports such as are found in 
triple valves, feed valves and universal valves. Two 
shorter tips are furnished for other uses, one having a 
thin, flat opening and one a circular opening. The tips 
are easily and quickly changed by backing off the holding 
nut. 

The size and mechanical construction of the valve and 


/ | АНЕ blow valve shown in the illustration was de- 


handle are such that it can be held comfortably in the 
hand and be easily and quickly responsive to the press 
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Cross-sectional drawing of a blow valve for use in cleaning 
air brake equipment 


of the lever, freely emitting a volume of air equal to the 
capacity of the tip openings. 


Universal and plain standard milling machines 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has added to its recently in- 


troduced line of standard milling machines the 
No. 1A standard universal and the No. 1B standard 
plain milling machine. These machines are, in general. 
similar to the No. 2A and the No. 3A standard univer- 
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No. 1B standard plain milling machine 


sal and the No. 2B and the No. 3D standard plain ma- 
chines. 

They have a slightly smaller capacity and are not 
equipped with the power fast travel feature, dual con- 
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trol for feed changes, and are not furnished with a 
pump. When desired, both of these features can be 


No. 1A standard universal equipped with motor drive 


furnished as extras. The new machines are of the 
motor-in-the-base type, double overarm construction, and 
are provided with an automatic longitudinal and trans 
verse table feed. Vertical feed for the table is by hand. 

Similar to the other standard machines, the Nos. 1A 
and 1B are of the sliding-gear type. They are provided 
with a single lever for operating the feed changes, lo- 
cated at the front of the me hine. Speed changes in the 
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two series are also obtained by the operation of a single 
lever on the side of the column. Direct-reading dials 
in both cases indicate the feed or speed for which the 
machine is set. 

The feed and speed units of the Nos. 1A and IB are 
driven throughout with heat-treated alloy steel gears 
which provide a smooth, powerful transmission. The 
spindle is mounted on three roller bearings, two at the 
front and one at the rear, and is provided with means 
for adjustment. 

Automatic lubrication throughout is another feature. 
A pump is provided in the column delivering oil to all 
mechanism within the column and to the driving pulley. 
The oil is filtered on each passage through the machine. 
The knee mechanism is also provided with a pump 
which furnishes automatic lubrication for the knee as- 
sembly. 

The knee may be clamped from either the front or 
rear of the table by a single lever. It is provided with 
a one-piece knee screw which is completely guarded in 
all positions and does not extend below the floor. The 
driving clutch is of the dry multiple-disc type and lo- 
cated outside of the column. It is operated by a single 
lever on the side of the machine. 

The machines are available equipped for belt drive 
or motor drive. 


Texrope drive for Boye & 
Emmes lathes 


LL sizes of the motor-driven engine lathes, manu- 
factured by the Boye & Emmes Machine Tool 
Company, Cincinnati, Ohio, may now be equipped at 
no extra charge with Texrope drive instead of geared 


A Boye & Emmes 20-in lathe equipped with Texrope drive 


motor drive or motor drive through a flat belt. The 
illustration shows this drive applied to a 20-in. lathe, but 
is typical of the arrangement for all sizes which this com- 
pany builds. 
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The motor is mounted on a planed pad at the rear ot 
the pedestal and has an adjustment vertically to secure 
the proper tension of the belts. The drive is designed 
to utilize a motor of not more than 900 r.p.m.. А guard 
of wire mesh protects the pulleys and belts. 

Some of the advantages of the Texrope drive are the 
elimination of the idler pulley used in a flat belt drive; 
a smoother drive owing to the belts being endless and of 
a more flexible nature; the practical elimination of stretch 
and slip and the absence of vibration in operation on 
short centers. 


An electric disc sanding tool 


C ARE has been taken to make the disc sander re- 
cently placed on the market by the United States 
Electrical Tool Company, Cincinnati, Ohio, fully as 
sturdy and powerful as the other tools in this line. 
А fan-cooled Universal motor controlled by a two-pole 


A well-balanced disc sanding tool that operates at 3,600 r.p.m. 


trigger switch, operates the 9-in. disc at 3,600 r.p.m. 
under load. Ball bearings are used throughout. 
Considerable attention has been given to the balance 
of the disc sander, with the result that it handles easily, 
making for maximum ease and speed in operating. 
Fine, medium and coarse sanding discs are furnished. 
Also 12-ft. of flexible rubber-covered cable, a two-piece 
attachment plug and armored cable guard are regular 
equipment. The weight is only 12 Ib. 


Starrett high-speed hacksaw 
blades 


HE L. S. Starrett Company, Athol, Mass., has 

added to its lines of hacksaw blades the No. 840 
high-speed blades for hand use and the No. 850 
for power sawing. These blades are made of special 
steel and are designed to speed up production and to 
increase their useful life. The blades come in 10-in. 
and 12-in. lengths for hand service, and 12-in., 14-in. 
and 17-in. lengths for power service. 
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News of the Mont 


FIRE CAUSED BY LIGHTNING destroyed the enginehouse of 
the Missouri Pacific at Lincoln, Neb., on September 12. The 
estimated loss is $25,000. Thrce locomotives and a rail motor 
car were damaged. 


A NEW RULE, effective January 1, 1928, prohibiting the use of 
wood underframes in cars in interchange between roads after 
January 1, 1931, has been adopted by the Arbitration Committee 
of the American Railway Association. A ruling, requiring the 
application of steel underframes on all cars built new, was put 
into effect on January 1, 1927. 


THe Cuicaco, BurLincton & Quincy stores department 
and shops improved their safety performance in June, 1928, 
as compared with the same month last year. The 13 shops 
on the lines east had the same percentage as the year before, 
0.34, while the 12 shops on the lines west reduced theirs from 
0.19 to 0.13. The last-named percentage is equivalent to one 
reportable injury for each 790 men employed. Nine of the 
twelve shops carried 3,346 men through the month without any 
casualties. The 15 stores on the system averaged one man 
injured for each 411 workers in June, 1928, compared with one 
in 213 a year ago. 


Тнк Canaptan NATIONAL has ordered 20 locomotives of 
the 4-8-4 Northern type, from the American Locomotive Com- 
pany through the Montreal Locomotive Works, Ltd. These 
locomotives are of the same general design as the 6100 class 
and will be used for both freight and passenger service. An 
additional order tor 10 eight-whecl switching locomotives has 
heen given to the American. Locomotive Company through the 
Montreal Locomotive Works, Ltd., and an order for 15 Santa 
Fe type locomotives and 10 eight-wheel switching locomotives 
has been given to the Canadian Locomotive Company. 

The railroad also contemplates the purchase of five loco- 
motives of a modified design of the Mountain type now used 
on main line for both freight and passenger service. 


Great Northern equipment-building program 


EQUIPMENT CONSTRUCTION work to be done in Great North- 
ern snops this fall and winter will involve an expenditure of 
approximately $3,000,000, in addition to the appropriation of 
$1,100,000 for 10 Mountain type locomotives authorized dur- 
ing August. The new work will include the reconstruction and 
equipping with steel undertrames of 2,500 box cars and the 
construction of 500 automobile box cars, 25 cabooses and 10 
locomotive tenders. This is an increase of 500 cars over the 
number reconstructed last year. 

The cars to be rebuilt are of 80,000 Ib. capacity. They will 
be fitted with underframes, friction draft gears, type D 
couplers, 10-in. air brake cylinders with K-2 triple valves, 
No. 2 plus brake beams and bands and tie rods. The cost of 
this work will be between $500 and $600 per car. 

The new box cars are of special design, 50 ft. long, of 100,000 
lb. capacity, and will cost about $3,000 each. They will be 
fitted with 12-ft. staggered doors to facilitate the loading of 
automobiles and machinery. The cabooses will be 25 ft. in 
length and will also be equipped with steel underframes. 

The 10 locomotive tenders will be of 17,000 gal. water 
capacity, which is the largest capacity tender used on the Great 
Northern, except on engines hauling ore trains. The large 
tenders are expected to speed up train movement by eliminat- 
ing water stops. They will be used on the Montana division 
on the O-class engines. The tenders will cost approximatel 
$15,000 each. The 10 Mountain type locomotives will cost aD 
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proximately $110,000 each and will be among the largest lw- 
motives in service in America. With the easy grades along the 
Great Northern's mountain route, these heavy locomotives wil! 
паш! the same length trains that are handled on the P .аігіе 
divisions where trains are frequently made up of more than 
100 cars. 

This equipment-building program is in addition to the regular 
equipment maintenance work carried on by the Great Northern 
which amounts to approximately $18,000,000 a year. 


New record set in fuel efficiency 

THE GREATEST EFFICIENCY for any corresponding period on 
record in the use of fuel by road locomotives was attained by 
the Class 1 railroads of this country in the first six months 
of 1928, according to reports just filed by the railroads with 
the Interstate Commerce Commission. 

An average of 131 lb. of fuel was required during the first 
six months of 1928 to haul 1,000 tons of freight and equipment, 
including locomotive and tender, a distance of one mile, This 
was the lowest average ever attained by the railroads since the 
compilation of these reports began in 1918, being a decrease 
of four pounds under the best previous record established in 
the first half of 1927. 

The railroads, in the six months period this year, for every 
pound of coal or its equivalent used, hauled 7.6 tons of íreight 
and equipment one mile. In other words, for every 2.1 ounces 
of coal, the railroads hauled an average of one ton of freight 
and equipment one mile. 

Class 1 railroads in the first half of 1928 utilized for road 


locomotive fuel 46,225,638 tons of coal and 1,006,913,475 gal- 
lons of fuel oil. 


Engineers seek accurate gages as protection 
to life and property 

BECAUSE rHE $АЕЕТҮ of human life often depends upon 
the accuracy of the pressure gage on а steam boiler or 
other pressure equipment which can explode, the American 
Engineermg Standards Committee has been asked by the 
American Society of Mechanical Engineers to approve the 
establishment of national standards for pressure gages. The 
standards might provide, for example, for such construc- 
tion that the gage could not indicate a zero pressure when 
there is actually sufficient pressure to constitute а grave 
hazard if a workman should open a boiler or tank— 
cause of loss cf life in the past. Standardization of vacuum 
Eages is also requested. 
‚ Grant of the request by the Standards Committee will be 
lollowed by the formation of a committee of technical ex 
perts to undertake the work of gage standardization. Be- 
sides decreasing the accident hazard, it is expected that the 
work will benefit manufacturers and purchasers of gages by 
replacing the great number of sizes and types now being 
manufactured by a comparatively small number of standard 
sizes and types based upon the findings of the committee о" 
technical experts, 

The United States Navy Department has done much im- 
rS work in establishing gage standards for the use of 
Pedo ju oe several private concerns, such as the Firestone 
mA rds r Company, the General Electric Company, and 
T ylvania Railroad, have established specifications for 
Ле own use. It is expected that these and other speci- 


ore is studied and co-ordinated in a national way. 
І ardization of pressure and ma 
include, in additior cona ciens 


1 to specifications for accuracy and temper 
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ature of calibration. such items as ratings of capacity; ar- 
rangement of graduations, numerals, indicator hand, and 
certain features of the interior mechanism; and the position of 
stop pins. Establishment of standards for test equipment 
znd standard methods for testing gages have also been recom- 
mended to the American Engineering. Standards Committec. 


Long locomotive run on the Rock Island 


IN ORDER TO DETERMINE the actual miles possible to be made 
in continuous passenger service without detaching the loco- 
motive from the train or cleaning its fire en route, the Chicago, 
Rock Island & Pacific conducted test runs recently with’ 
Locomotive 4002 on train No. 5 between Chicago and Limon, 
Colo., and return on train No. 8 to Goodland, Kan., a total 
distance of 1,108 miles. 

A great deal of comment has, in the past, been made as 
to the distance which passenger locomotives could run, using 
different grades of coal, such as Illinois, Iowa and Colorado 
coals, without fire cleaning and their ability to produce the 
required steam pressure for on-time movement. It has been 
said that the Colorado ccal could not be used on top of a 
firebed of lllinois and Iowa coal and steam properly, and 
scrious delays to Rock Island passenger trains Nos. 5, 6, 7 and 
8 have occurred in and around Belleville on attempting to 
run the locomotives from Vailey Junction to Limon withou 
fire clcaning, using Jowa coal from Valley Junction to Lin- 
coln, Neb, a distance of 198.9 miles, and Colorado coal the 
halance of the trip to Limon. Delays were occasioned by 
having to clean the fire at Belleville and low steam pressure 
en route west of Omaha on account of dirty fires. 


In order to test the possibilities thoroughly, Locomotive 
4002, one of the Mountain type passenger locomotives in the 
passenger pool between Chicago and Valley Junction and, 
on the date set for thc test trip, available at the Forty- 
seventh street terminal, was dispatched on its turn on train 
No. 5 the night of July 12. This locomotive had to its 
credit at the time of test 55,000 engine miles, and was m 
generally good condition, nothing special having been done 
to it to prepare it for this test. It was simply given the 
regular roundhouse attention. 

The locomotive continued through to Limon, arriving therc 
on the morning of July 14, was turned on the wye and at- 
tached to train No. 8 on the saine date, and returned to 
Goodland without having its fire cleaned. Illinois coal was 
burned, Chicago to Valley Junction, Iowa coal from Valley 
Junction to Lincoln, and Colorado coal from Lincoln to 
Limon and back to Goodland. The total distance was 1,108 
miles without having the fire cleaned, and the condition of 
the locomotive and fire in the firebox at the completion of 
the trip was 100 per cent. Maximum boiler pressure was 
maintained during the entire trip. 

On arrival at Goodland, on train No. 8, the locomotive was 
detached, put into the roundhouse and given the usuai round- 
house attention, including a boiler wash; dispatched on train 
No. 5, Sunday, July 15; ran to Limon, Colo. ; detached: turned 
on the wye and attached to train No. 8 the same date, leaving 
Limon and running to Chicago, a distance of 1,108 miles, with- 
out the fire having been cleaned. It arrived at Chicago in 
100 per cent condition, and with the fire in such shape that 
it could have made many more miles without cleaning. Dur- 
ing the entire round trip the locomotive is said to have run 
perfectly cool and maintained full boiler pressure at all times. 


During the difficult tri» westbound on train No. 5 to Limon, 
eight tons of Illinois coal were burned from Chicago to Rock 
Island, nine tons of Iowa coal írom Rock Island to Val'ey 
Junction, nine tons of Iowa coal from Valley Junction to Coun- 
cil Bluffs, and four tons of Iowa coal from Council Bluffs tc 
Lincoln, a total of 30 tons of coal The fire was in good 
steam-making condition on arrival at Lincoln, where the fi-st 
of the Colorado coal was taken, and during the rest of the 
run to Limon-Goodland the fire steadily improved. thus suc- 
cessfully burning the Colorado coal on top of the Illinois 
and Iowa firebed. The total amount of coal used on the tri» 
from Chicago to Limon-Goodland was 58 tons. The totai 
time on the road was 30 hours and 24 minutes. The ash nan 
was cleaned at the terminals wherc enginemen changed. The 
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locomotive was m charge of seven engine crews during thc 
trip from Chicago to Limon апа Goodland on trains Nos. 5 
and 8, and seven engine crews were used on the return trip. 
Because of the splendid condition of the locomotive feea 
water, the boiler did not show any signs of foaming or rais- 
ing its water above normal for the entire run of 1,108 miles. 

Locomotive 4002 is equipped with the Northern Pacific type 
perforated table grates, and in order to demonstrate that 
this run could be duplicated, Locomotive 4032, equipped with 
Rock Island finger type grates, was attached to train No. 5 
at Chicago оп July 3l, and ran to Limon, arriving at that 
point on the morning of August 2, on time, turned оп муе, 
and was attached to train No. 8 on the same date, arriving 
at Goodland at 4:05 p.m., on time. It arrived at and de- 
parted from all terminals, Chicago to Limon and Goodland, 
on time and in a 100 per cent condition. The locomotive 
15 hand-fired. 


Meetings and Conventions 


President Budd addresses mechanical engineers 


MECHANICAL DEVELOPMENTS and improvements in railway 
operation during the last eight years, contributed by the engi- 
neering profession, have enabled the railways to give the best 
service they have ever given, and at prices lower than cver 
before, when measured in terms of prices of other commodities, 
said Ralph Budd, president of the Great Northern, in a recent 
address at the annual dinner of the American Society of Me- 
chanical Engineers at St. Paul, Minn. Employees have never 
enjoyed as favorable working conditions as at present, and 
never before have the railroads been in such splendid physical 
condition. 

"Although railroad expansion in the United States is nearly 
over, the roads have added about $6,000,000,000 to their na- 
tional investment since the World War. This money, which 
amounts to about one-fourth the total railway investment in the 
country, was expended for improving existing railroad plants. 
There are now no more locomotives and cars and practically 
no more railroad lines in the United States than in 1920. If the 
railroads had not been able to use the mechanical improvements 
produced by the engineering profession, freight charges would 
have been higher, or wages would have been lower, or the 
roads would have ceased to pay dividends. There was no alter- 
native for the railroads; the cost of operation had to he 
reduced.” 


The following list gives names о 
meetings and places of mecting о 
clubs. 


air-Brake Assocration.—T. L. Burton, 165 Broadway, New York. Next 
meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 


secretaries, dates of next or regular 
mechanical associations and railroad 


American Rartwav Assoctation Division V.—MeEcuanicat.—V. В. 


Hawthorne, 431 South Dearhorn St., Chicago. 

Division V.—EQquirMENT Paintine Section.—V. В. Hawthorne, 
Chicago. Next meeting Windsor Hotel, Montreal, September 11.13. 
Diviston VI.—Puncnasks AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

American Rattway Toot Foremen’s Association.—G. G. Macina, 11402 
Calumet avenue, Chicago. 

AMERICAN Society OF MECHANICAL ENGINFERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St. 
New York. 

AMERICAN Society rog SrreL Treatinc.—W. Н. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. Annual convention October 8-12, Benjamin 
Franklin Hotel, Philadeiphia, Pa. 

AMERICAN Society ror Testing Materiars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN. WrrDING Society.—Miss М. M. Kelly. 29 West Thirty-ninth 
street, New York. Fall meeting, October 8-12, Bellevue-Stratford 
Hotel, Philadelphia, Pa. 1 

Аѕ50стлтІОМ oF RaiLWaY ELrcrTRICAL Exainerrs.—Joseph А. Andrucetti, 
C. & N. W., Room 411, C. & №. W. Station, Chicago, Ш. Annual 
meeting, October 23.26, Hotel Sherman, Chicago. 

Canaptan Rattway Сісв.—С. В. Crook, 129 Charon St., Montreal, Que. 
Regular meetincs, second Tuesday in each month. except June. July 
and August. at Winudsor Hotel, Montreal, Que. Next meeting 


October. 9 at 8:15 pm Baldwin night. A talk by W. A. Austin 
will be illustrated һу films. 


Car Forrsern’s Association ОР Cnicaco--Aaron Kline, 626 №. Pine Ave.. 
Chica:o, П. Regular meeting second Monday in each month, except 


June, July and Angust, Great Northern Hotel, Chicago. Next 
meeting. October 8 at 8 p.m. at Hotel Morrison, Chicago. Annual 
meeeting. Election of officers, entertainment and dance. 


Car Foremen’s Association or Sr. Lovis.—A. J. Walsh. 5874 Plymouth 
Apt. 18, St. Lou's, Mo. Regular meeting first Tuesday in each 
month, except June. July and August. at Broadview Hotel, East St. 
Louis, [ll Next meeting October 9 at 8 pm. W. Davies, 
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superintendent air brakes, Wabash, will speak on the standardiza- 
tion of freight car brakes. 

Car FoREMEN's CLuB or Los АхсғіЕѕ.—]. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 


CrNTRAL Rartway Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

C н1ЕР INTERCHANGE Car INSPECTORS’ AND Car FOREMEN'S ASSOCIATION.— 
See Master Car Builders’ and Supervisors Assn. 

Cincinnati Rattway Cius.—D. К. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CrEvELAND Rattway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave. 


INTERNATIONAL RaiLtroap Master Bracksmitus’  ASSOCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 
INTERNATIONAL RatLway FueL Association.—L. С. Plant, Railway Ex- 
change; 80 E. Jackson Boulevard, Chicago. 1929 Annual Heeting 
Hotel Sherman, Chicago, May 7-10, inclusive. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S AssOCIATION.—William Hall, 
1061 W. Wabash Ave. Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 18-21, 1928. 


Ї.0015ІАМА Can DEPARTMENT AssociATION.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 


Master BOILERMAKERS’ AssociATION.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting May 21-24, 1929, Hotel Biltmore, 
Atlanta, Ga. 

Master Car BUILDERS’ AND Supervisors’ AÁssociATION.—AÀ. S. Sternberg, 

master car builder, Belt Railway of Chicago, Chicago. 

ENcLAND RaiLROAD Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each mon 

excepting June, July, August and September, Copley-Plaza Hotel, 

Boston. Next meeting October 9 at 6:30 p.m. . K. Hullett, 

general manager, Bangor & Aroostook, will speak on transportation 

and potatoes. ntertainment during dinmer. 

New York RaiLRgoAD CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric КАП way Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Kegular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Raitway Car DEPARTMENT OFFICERS’  AssociATION.— Sce 
Builders and Supervisors’ Association. 5 

KAILWAY CLUB OF GREENVILLE.—Pau! A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. Next meeting October 16 at 6 p-m. The 
paper to be presented is entitled "Neck of the bottle," being a 
demonstration of the dispatcher control installation on the Pere 

515 Grandview Ave., 


Marquette. ў 

Raitway Crus or PrirrTSBURGH.—]. D. Conway, 

Pittsburgh, Га. Kegular meeting tourtn 1nursday in month, except 
June, July and August. For Pitt Hotel, Pittsburgh, Pa. 

Sr. Lovis Rairtway CLuB.—H. W. Frauenthal, M. P. О. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SouTHWESTERN Rattway CLus.—A. T. Miller, P. О. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thur.day in November, Ansley Hotel, Atlanta, Ga. 

Sournwest Master Car BUILDERS AND SUPERVISORS Assoctation.—See 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING EnGINEER’s AssociATION.—W. О. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio.—Annual meeting Hotel Sherman, Chi- 
cago, September 25 to 28 inclusive. 


Western Rattway Cius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June. 
July and August. Next meeting October 15, at 8 p.m. Paper on 
automatic train control will be presented by J. A. Peabody, signal 
engineer, Chicago & North Western. 


New 


Master Car 


The D. L. & W. passenger car storage yard at 
the Hoboken terminal 
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Supply Trade Notes 


Тне Ав Repuction Company, Inc., has purchased the busi- 
ness and property of the Ohio Oxygen Company, Niles, Ohio. 


LAWRENCE A. CARPENTER, for the past ten years railroad sales 
manager of the Tousey Varnish Company, Chicago, has been 
promoted to sales manager, in charge of all sales. 


AucUsT WiLKs has been appointed works manager of the 
Kearney & Trecker Corporation, Milwaukee, Wis., and C. M. 
Cheadle, Jr., has been appointed advertising manager. 


L. О. Cameron, Munsev building, Washington, D. C., has 
been appointed special railroad representative in the Central 
Atlantic district, for the Baker-Raulang Company, Cleveland, 
Ohio. 


Linpsay C. PRITNER, assistant superintendent of the car de- 
partment of the Bethlehem Steel Corporation, has been ap- 
pointed superintendent of that department, succeeding Benjamin 
F. Faunce, resigned. 


Epwarp S. SuLLIvVAN has been appointed special coast re- 
presentative for the St. Louis Car Company, with headquarters 
at San Francisco, Cal, and will assist Gus Koch, coast agent, 
who is absent because of illness. ' 


Tue Unitep States ErEcruiCAL Toot Company, Cincinnati, 
Ohio, has opened a branch office at 1641 Stout street, Denver, 
Colo., in charge of L. В. Putnam. J. К. Baumberger has been 
appointed representative at Dallas, Tex. 


Har Е. WRIGHT has been appointed assistant to the general 
manager of sales of the American Chain Company, Inc., and 
associate companies, with headquarters at Bridgeport, Conn. 
Mı. Wright also continues his former duties. 


Tue Unitep States ExvectricAL Тоо. Company, Cincinnati, 
Ohio, has opened a branch office at 1641 Stout street, Den- 
ver, Colo.. in charge of L. B. Putnam. J. К. Baumberger has 
been added to the company’s personnel at Dallas, Tex. 


TuE Syntron Company, Pittsburgh, Pa., has appointed the 
following district sales managers: W. F. Delaney, 203 Mutual 
building, Richmond, Va.; A. C. Heath, Jr., 706 Globe building, 
St. Paul, Minn., and M. N. Thackaberry, 308 East Third street, 
Los Angeles, Cal. 


Joun Н. Ropcer has resigned as vice-president of the 
Safety Car Heating & Lighting Company to become associated 
with the Union Carbide & Carbon Corporation. Mr. Rodger 
retains his interest in the affairs of the Safety Company and 
will continue as a member of its board of directors. 


J. F. Hoerner, assistant to vice-president of the Baldwin 
Locomotive Works at New York, has been appointed mana- 
ger, in charge of the New York office of the Baldwin Locomo- 
tive Works and the Standard Steel Works Company, suc- 
ceeding James McNaughton, vice-president, deceased. 


Joskera T. Ryerson & Sow, Inc., Chicago, has acquired the 
plant, merchandize and good will of the E. P. Sanderson Com- 
pany, Cambridge, Mass. Both the Ryerson and Sanderson 
companies have specialized in iron and steel products, such 
as bars, shafting, I-beams, boiler tubes, rivets, angles, tees, 
etc. 


Howarp Е. Kuras, secretary and in charge of production and 
manufacturing of the Midland Steel Products Company, Cleve- 
land, Ohio, has been appointed vice-president in charge of sales 
and J..E. Maloney, sales manager of the Cleveland division, has 
been appointed general sales manager, succeeding W. G. Lang- 
don, resigned. 
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THe TIMKEN Roter BEARING COMPANY has announced the 
incorporation of a new company, known as the Timken Steel 
& Tube Company, which will take over the manufacture and 
selling of Timken steel and tubing. The headquarters and mills 
are in Canton, Ohio, with sales offices in Chicago, Los Angeles, 
Detroit, and New York. 


Georce M. HaskkrLr, who has been in the service of the J. 
G. Brill Company since May, 1894, died at the Engineers’ 
Club, New York City, on September 22. Mr. Haskell was a 
sales representative in the electric railway division and, for 
the past several years, had devoted most of his time to the 
cities of New York and Boston. 


E. J. Рнилаьх, who has represented, the Van Dorn Electric 
Tool Company, Cleveland, Ohio, in the sale of its products 
- at Detroit, is now located at San Francisco, Cal., having taken 
over that territory for the same company. He is succeeded in 
Michigan by George Phillips, and J. Е. Spaulding has been 
transferred to the Baltimore territory to take the place of 
J. Beggs, who been trarsferred to the main office. at 
Cleveland. 


has 


Horace M. WicxNEY has been appointed manager of Safety 
Refrigeration, Inc., with office at 75 West street, New York. 
This is the subsidiary of The Safety Car Heating & Lighting 
Company which con- 
trols the use of Silica 
Gel for refrigeration in 
connection with trans- 
portation. Mr. Wigney 
was born in Chicago 
on May 7, 1882, and be- 
gan railway work in the 
transportation depart- 
ment of the Illnois 
Central in. 1899, as car 
distributor. From 1903 
until 1906, he served as 
general car accountant 


for the Cold Blast 
Transportation Com- 
pany, also the Doud 


Stock Car Company, at 
Chicago. When the 
Pacific Fruit Express 
Company was organ- 
ized in 1906, he went 
with that company as 
car accountant and later served as assistant to the vice-president 
and general manager, also as superintendent of transportation 
in charge of all of its activities east of the Missouri river. In 
1615, be became vice-president of the Dairy Shippers’ Dispatch 
and later was clected president of that company. In 1917, the 
entire equipment of this company was sold to the American 
Refrigerator Transit Company. Mr. Wigney then spent con- 
siderable time in South America studying conditions relating 
to railroad transportation and the movement of perishable 
products under refrigeration. In 1922, he was appointed general 
manager of the Western Refrigerator Car Line, which was 
formed to operate over the Western Pacific and its connections, 
this company later being merged with the Pacific Fruit Express 
Company. In June, 1923, when the Merchants Dispatch Re- 
frigerator Line was organized to operate over the New York 
Central Lines and its connections, he entered the service of that 
company as superintendent of car service. He later became 
general superintendent of transportation, He served in this 
capacity until June, 1927, when he resigned to enter other busi- 
ness in California. 


Horace M. Wigney 


THe Расе & Jones СнЕМІСАГ. Company of New York City 
and Hammond, Ind., has purchased from the American Water 
Softener Company, Philadelphia, patent rights and good-will 
pertaining to the lime soda water softening business of that 
company, and will hereafter manufacture and sell this type of 
lime soda water softeners. М, T. Runcie, formerly sales man- 
ager, and Н. С. Waugh, engineer of the American Company, 
have joined the organization of the Paige & Jones Chemical 
Company. 
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Joseren E. Brown, who has been clected vice-president of the 
Central Valve Manufacturing Company, with headquarters in 
the Railway Exchange building, Chicago, was born at New 
York on December 6, 1886. After graduating from high school 
he entered the purchasing department of the Erie and, in 1910, 
became western railroad manager of the Standard Paint Com- 
pany, now the Rubberoid Company. In 1918 he entered the em- 
ploy of the O'Malley Beare Valve Company, now the Central 
Valve Manufacturing Company, as eastern sales manager, with 
headquarters at New York. He was holding this position at 
the time of his recent clection. 


THE Fitcon Company, New York City, has been appoint- 
ed general sales representative for Peacock staffless brakes in 
the United States, Canada and foreign countries. This an- 
nouncement has been made by Frank D. Miller, president of 
the National Brake Company, Buffalo, N. Y., manufacturer 
of the Peacock brakes. The Fllcon Company, since its organ- 
ization in 1910, has specialized in passenger car equipment de- 
vices. The Peacock brake is used on both passenger and 
freight equipment, William Wampler, president of the Ellcon 
Company, will devote particular attention to this phase of the 
company's activity. 


1)омлг C. Davis, mechanical engineer of the Gould Coupler 
Company, Depew, New York, died July 31 at his residence 
in Buffalo, N. Y. Mr. Davis was born on Dec. 1, 1878. He 
was graduated from Masten Park high school and served 
during the Spanish American War in the 202nd Regiment, 
from which he was discharged in 1901. He was in the employ 
of the Niagara Lockport & Ontario Power Company as a 
draftsman during 1906 and 1907 and afterwards with the 
Gould Storage Battery Company until the fall of 1908. He 
was transferred to the Gould Coupler Company as chief drafts- 
man jn 1909 and, in 1924, was promoted to mechanical en- 
gineer. 


RavMoxp E. Милк, assistant chief engineer of the Westing- 
house Air Brake Company at Wilmerding, Pa., has been ap- 
pointed general manager of the same company, succeeding the 
late F. H. Parke. Mr. 
Miller has been con- 
nected with the West- 
inghouse Air Brake or- 
ganization for the past 
22 years. He entered 
the company's service 
as a special apprentice 
immediately after his 
graduation as electrical 
engineer from һе 
Michigan University in 


1906. During the suc- 
ceeding years he ad- 
vanced rapidly from 


one position to another, 
until he was appointed 
assistant chief engi- 
neer in 1926. His work 
has largely been de- 
voted to air brake 
trials and tests of new- 
ly developed air brake 
improvements in their practical application. 


Raymond E. Miller 


К. К. Weber, vice-president of the Mt. Vernon Car Manu- 
facturing Company, Mt. Vernon, IL, has been elected president 
to succeed. W. C. Arthurs, deceased, and will be succeeded 
by H. H. Cust, assistant to the president. Mr. Arthurs, Ver- 
non Car Manufacturing Company, Mt. Vernon, Ill, who died 
suddenly on September 16, was born in Montgomery county, Ill. 
\fter being engaged in the manufacture of stoes at Dekalb, 
HL, he entered the employ of the Litchfield Car & Machine 
Company in 1887 as cashier and paymaster, which position he 
held during the ensuing two vears. In 1890 he became secre- 
tary and treasurer of the Mt. Vernon Car Manufacturing 
Company and, in 1897, was appointed receiver by the court. 
In 1902 he was appointed vice-president and treasurer, and. 
in 1908, was elected president. 
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Personal Mention 


General 


J. D. Mur, assistant works manager of the Angus shops of 
the Canadian Pacific, at Montreal, Que., has been promoted to 
assistant superintendent of motive power and the car depart- 
ment, with headquarters at Winnipeg, Man. 


Носн H. Boyp, assistant chief mechanical engineer of the 
Canadian Pacific at Montreal, Que., has been appointed asssit- 
ant chief of motive power, with headquarters at the same city. 


WiLLIAM А. NEWMAN, mechanical engineer of the Canadian 
Pacific at Montreal, has been appointed chief mechanical en- 
gineer, with headquarters at the same point. 


Master Mechanics and Road Foremen 


WALTER A. BENDER, mechanical inspector of the Missouri 
Pacific at St. Louis, Mo., has been promoted to master mechanic, 
with headquarters at Nevada, Mo., succeeding V. Н. Winnberg, 
who has been assigned to other duties. 


THE HEADQUARIERS OF W. T. Fitzgerald, master mechanic 
of the Nebraska-Colorado division of the Chicago Rock Island 
& Pacific, have been moved from Goodland, Kan., to Fairbury, 
Neb. | 


D. №. САмревк., master mechanic of the Canadian National 
at Winnipeg, Man., has been transferred to the Kamloops 
division of the British Columbia district, with headquarters 
at Kamloops, B. C., to succeed E. E, Austin, who has retired. 


Shop and Enginehouse 


К. Н. McCarry, lead machinist, has been promoted to the 


position of valve motion foreman, with headquarters at 
Paducah, ky. 
D. J. Dee, division foreman of the Missouri Pacific at 


Sedalia, Mo., has been appointed general foreman, with head- 
quarters at Monroe, La. 


Francis Rretey, gang leader of the Norfolk & Western at 
Shaffer's Crossing, Va., has been promoted to the position of 
assistant. foreman, with headquarters at Eckman, W. Va, suc- 
ceeding F. E. Simmerman. 


E. L. Perters, assistant foreman of the Norfolk & Western 
at Bluestone, W. Va, has been promoted to the position of 
assistant general foreman, with headquarters at Bluefield, 
W. Va, succeeding Н. W. Reynolds. 


Purchases and Stores 


C. E. Kersey has been appointed purchasing agent of the 
Denver & Salt Lake, with headquarters at Denver, Colo. 


Н. W. Мегѕом has been appointed purchasing agent of the 
New Orleans Great Northern, with headquarters at New 
Orleans, La. 


Lambert N. Hopkins has retired as purchasing agent oí 
the Chicago, Burlington & Quincy, with headquarters at Chi- 
cago. Mr. Hopkins, at the time of his retirement, had been 
in the service of the C. B. & Q. continuously for 43 years, 23 
years of which he spent as purchasing agent. 


GroncE W. Conway, who has retired as general storekeeper 
of the Louisville & Nashville, with headquarters at Louisville, 
Ky., had been in the service of that railroad for nearly 47 
years. He was born on March 10, 1858, and entered the serv- 
ice of the Louisville & Nashville on August 2, 1881, in a 
clerical capacity. After advancing through various positions on 
the L. & N. during the next 23 years, Mr. Conway became 
assistant general storekeeper, with headquarters at Louisville 
in 1904. He was promoted to the position of general store- 
keeper on January 1, 1916. 


Car Department 


D. Fuck, car foreman of the Southern, has been appointed 
general car foreman, with headquarters at Alexandria, Va. 


J. W. Bennet, lead man of the Illinois Central, has been 
promoted to the position of wheel and cabinet foreman, with 
headquarters at Paducah, Ky. 


WiLLIAM J. ЕАНЕҮ, car foreman of the Chicago, Rock Is- 
land & Pacific at Estherville, lowa, has retired after over 46 
years continuous service. 


Obituary 


F. F. SMALL, special mechanical engineer of the Southern 
Pacific at San Francisco, Cal., died at his home at San Anselmo, 
Cal., on July 22 after an illness of long duration, 


WiLLIAM А. Parker, purchasing agent of the Bessemer & 
Lake Erie and the Union, with headquarters at Pittsburgh, 
Pa. died on August 6 at Hesston, Huntingdon County, Pa. 
Mr. Parker entered the service of the Bessemer & Lake Erie 
in August, 1897, as a stenographer in the purchasing depart- 
ment and, in December, 1904, was appointed purchasing agent. 
He also served in the same capacity for the Union Railroad. 


Етоүр E. Patterson, director, secretary and treasurer of the 
American Steel Foundries died on August 12 at St. Luke's 
hospital, Chicago. He was also a director and vice-president 
of the Griffin Wheel Company, a director and vice-president 
of the Damascus Brake Beam Company, and a director and 
president of the Galesburg Malleable Castings Company. He 
was born on March 13, 1859, at Yorktown, Hl., and devoted 
practically all of his career to the steel and allied industries. 
On the formation of the American Steel & Wire Company in 
1898, he became assistant secretary and New York office man- 
ager of that corporation. When the American Steel Foundries 
was incorporated in 1902 he was elected secretary and treasurer 
of that company, which position, together with that of a direc- 
tor, he held until his death. 


Four different types of cars used by the Western Union Telegraph Company for its construction forces 
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It is no reflection on the general worth of that splendid 
body of industrious, enterprising, able and practical 
railroad officers, the traveling engi- 
neers, to say that they don't always 
"know their stuff." Probably not 
one of them would maintain that he 
is functioning 100 per cent. The 
complete performance of their duties is so essential to 
the efficient functioning of the railroad machine, how- 
ever, that, unless they do approach reasonably near the 
100 per cent goal, undesirable locomotive conditions will 
continue largely undetected; crews will develop wasteful 
or unsafe practices through lack of instruction; fuel will 
be wasted; train operation will be delayed, and railroad 
net income will be reduced. These facts should act as a 
spur, causing every traveling engineer to examine 
himself critically, discover, if possible, his own weak 
points, and take steps to remedy them, improving his 
knowledge of mechanical details and general railroad 
operation, and, in particular, fitting himself for what is 
perhaps his most important task, namely that of leader- 
ship and instruction. In conducting this self-examina- 
tion, the traveling engineer cannot do better than answer 
the following pertinent questions, presented in an able 
paper on this subject by D. C. Buell before the 1925 
convention of the Traveling Engineers’ Association in 
Chicago: “(1) What responsibilities are placed upon 
me by my position and title? (2) What are the specific 
duties of my position? (3) What are the desirable ends 
that I should accomplish in carrying out my duties? (4) 
Have I the proper attitude of mind toward my work? 
(5) Have I the proper attitude of mind toward my men? 
(6) Am I fulfilling my proper duty to myself in fitting 
myself for further promotion? (7) Am I training an 
understudy so that there will be a man trained and ready 
to step into my position when I am promoted?" Clearly, 
a traveling engineer's ability must not be summed up 
solely in a knowledge of mechanics and locomotive run- 
ning. He must know how to direct, instruct and inspire 
men, transmitting to them his own loyalty to his road and 
a keen desire to co-operate in furthering its interests. 


The traveling 
engineer's 
ability 


The American Society of Mechanical Engineers has 
announced en extensive technical program for the rail- 
way mechanical engineer, which is 
to be presented during the annual 
meeting of the society in New 
York, December 3 to 7, inclusive. 
The program, which appears in 
the news section of this issue, consists of thirty-three 
papers. Of this number, four are being presented by 
the Railroad Division at two sessions. These four pa- 
pers should represent the high technical standards that 
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the Railroad Division has been striving to attain during 
the past three years. "They are of a timely nature, and 
the division is fortunate in having them presented by 
men whose positions eminently fit them to handle their 
subjects. J. W. Martin, Jr., chief engineer, Dry Ice 
Corporation of America, is scheduled to present a pa- 
per on “Refrigeration in railroad freight cars,” and К. 
M. Ostermann, vice-president, The Superheater Com- 
pany, is to present a paper on “The characteristics of 
injectors with special reference to their utility as loco- 
motive feedwater heaters.” Both of these papers are 
Scheduled to be presented at the morning session on 
Wednesday, December 5. In the afternoon, a paper on 
"The Schmidt high-pressure locomotive of the Ger- 
man State Railways," by R. P. Wagner, superintendent, 
locomotive department, German State Railways, and a 
paper on “The balancing and dynamic rail pressure of 
locomotives," by R. Eksergian, Baldwin Locomotive 
Works, are to be presented. 

The remaining twenty-nine papers are being pre- 
sented by other divisions of the society; such as the 
Machine Shop Practice, Materials Handling, Oil and 
Gas Power, etc. The authors of these papers are prac- 
tically all mechanical engineers in industrial service. 
Three papers on illumination are being presented jointly 
with the Illuminating Engineering Society and three 
papers on refrigeration and heat transfer are also be- 
ing presented at joint sessions with the American So- 
ciety of Refrigerating Engineers. Mr. Martin's paper 
on "Refrigeration in railroad freight cars" is one of 
these papers. 

It can well be said that this meeting will be a gather- 
ing of the master minds of the mechanical engineering 
profession. The American Society of Mechanical En- 
gineers should be complimented on the idea of culling 
the program of the annual meeting for all papers hav- 
ing any possible bearing whatsoever on the work and 
problems of the railway mechanical engineer, and con- 
solidating them into a railroad program. The railway ` 
mechanical engineer is in a position to contribute in- 
formation of value to other industries. This action, 
which is sponsored by the railway mechanical en- 
gineering membership of the society, is also evidence of 
the fact that the railway mechanical engineer is modest 
enough to believe that he can learn from what is being 
done in other industries. 

The annual meeting of the American Society of Me- 
chanical Engineers, together with the National Exposi- 
tion of Power and Mechanical Engineering which is 
held in the Grand Central Palace, New York, at the 
same time, has been established for many years. 
Both the annual meeting and exposition have been well 
attended in previous years by railway men. The ex- 
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tensive program of interest to them this year should be 
a special inducement for a good railroad representation 
during the meeting in December. 


It is generally accepted as a fact that the physical 
condition of locomotives in service is generally better at 
the present time than it has ever 
been before. ‘This is indicated by 
the splendid records of many rail- 
roads with respect to engine fail- 
ures as well as by the reports of 
the Bureau of Locomotive Inspection of the Interstate 
Commerce Commission. The declining percentage of the 
locomotives under or awaiting repairs is further evidence 
of a generally high average condition of maintenance. 
In the half month ending September 1, the percentage of 
all power in or awaiting repairs was 13.4 per cent, which 
is the lowest percentage of any reported for the same 
period in any year since the Car Service Division figures 
have been available. What is of even greater interest 
is the fact that the percentage of locomotives undergoing 
or awaiting running repairs has decreased more propor- 
tionately than has that of the locomotives awaiting or in 
the shops for class repairs. 

This improvement in the condition of power has been 
accompanied by a decrease in the average number of 
locomotives turned out of the shops per month. In 1925 
the monthly average of locomotives receiving class re- 
pairs was almost 3,600. In 1927 it had been reduced to 
something over 3,200, or a decrease of slightly less than 
10 per cent. Comparing the first eight months of 1928 
with the first eight months of 1927, the decrease in the 
average monthly shop output was from 3,300 to slightly 
over 3,000, or approximately another 8 per cent decrease 
within the year. While there has been no such consist- 
ency in the trend of the number of locomotives receiving 
running repairs during the years 1925-27, there has been 
a marked decrease during the first eight months of 1928 
as compared with the same period in 1927, from 65,000 
per month to 57,000 per month, or a decrease of approxi- 
mately 12 per cent. 

An evidence of the efficiency with which the work is 
being done in the shops may be seen in the trend of the 


Better 
maintenance 
and less of it 


number of machinists and boiler makers employed by the . 


Class I railroads. In the middle of July, 1925, there 
were 60,400 machinists on the railway payrolls. In July, 
1926, there had been a reduction of less than 100. In 
July, 1927, however, the number had declined to 58,500, 
and in July, 1928, to 55,300—approximately 12 per cent 
less than were employed at the same time in 1925. The 
proportionate decline in the number of boiler makers has 
been even greater. There were 19,600 on the payrolls in 
July, 1925. A year later there had been a reduction of 
a few more than 200. In July, 1927, however, the num- 
ber had been reduced to 18,300, and in July of the cur- 
rent year, to 16,600—a reduction of a little more than 
15 per cent since 1925. 

What do these figures indicate? In the first place they 
offer fairly good evidence that a high standard of mainte- 
nance is cheaper in the end than a low standard of main- 
tenance, under which no work is done until it becomes 
physically impossible to operate the locomotive longer 
without doing it. There are, however, several other 
factors which have influenced the gradual reduction in 
the number of men employed in locomotive maintenance. 
One of these is the extensive program of locomotive re- 
tirements which has been in effect for several years past 
and which has removed a large number of old locomo- 
tives, the maintenance of which, particularly that per- 
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taining to the boilers, was extremely expensive. Another 
factor, which is believed to have been sufficiently ex- 
tensive in its operation to have influenced the general 
average, is a widespread concentration of maintenance 
work at the larger and better equipped back shops and 
engine terminals. Where locomotive runs have been 
extended, engine terminals have been completely closed 
and there are numerous cases where small back shops 
have also been discontinued. Furthermore, the tendency 
to make light classified repairs at engine terminals, which 
was so strong a few years ago, has now been reversed, 
and the trend is toward a concentration of even heavy 
running repairs into as few shops and terminals as the 
conditions of the service will permit. 

Longer locomotive runs have exerted a marked influ- 
ence toward better organization and systematization of 
running repairs. The necessity for a highly developed 
and thorough inspection of locomotives operating over 
long distances and the concentration of running repairs 
at fewer terminals have both been conditions favoring 
more systematic and periodical attention than formerly 
when locomotives received running repairs, after runs 
of short mileage, at a large number of terminals, many 
of which were poorly equipped. 

Another factor which has had a marked influence in 
producing these results is an improvement in the efficiency 
of back shop operation, both in the matter of methods, 
organization, and in the enthusiasm of the personnel, 
which, in one case, for instance, produced such results as 
a reduction in force from 1,200 to 700 in two years with 
no change in output. 

The end has not yet been reached. There are still 
many locomotives in service, the maintenance of which 
is too high in proportion to the amount of service ren- 
dered by them when compared with the possibilities of 
modern power. There are still roads operating inefficient 
engine terminals and poorly equipped outlying back 
shops. There are many other back shops where work is 
being concentrated in which the possibilities for the 
utilization of better shop equipment and for a greater 
specialization in processes and methods, which the con- 
centration makes possible, have not been fully realized. 
There are still sore spots in organizations which have 
not yet been ironed out. Some of these, in fact, are the 
result of insufficient consideration of, and lack of square 
dealing with, supervisors in the wholesale readjustments 
which have been taking place. Carrying the present 
program through to completion, will effect a still further 
improvement in maintenance conditions and costs. If, 
however, scrupulous attention is not paid to the interests 
of the many men affected by some of these changes, a loss 
of confidence and loyalty will be experienced, the effect 
of which it may take years to overcome. 


The Master Car Builders’ and Supervisors’ Associa- 
tion, which was organized and held its first annual 
meeting at St. Louis, Mo., Septem- 
ber 11 to 13, as reported in the 
October Railway Mechanical Engi- 
neer, promises to be an important 
factor contributing to increased car 
shop and car department efficiency. With the aggres- 
sive leadership and carefully prepared programs which 
seem assured, this association is apparently destined to 
receive the hearty support of influential mechanical 
department and operating officers throughout the coun- 
try, permitting it to grow in numbers and influence as 
an educational agency covering those details and phases 
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Car shop 
efficiency 


of car department operation not now receiving specific 
attention by any other national organization. 

For example, at the St. Louis convention this year, 
the paper “Efficiency of car shop operation,” by B. J. 
Huff, efficiency supervisor, Chicago & Eastern Illinois, 
together with the subsequent discussion, developed 
some fundamentals in car shop operating efficiency 
which need emphasis by constant repetition. Judging 
by the trend of expressed opinions, these fundamentals 
include adequate shop tools and equipment, organized 
material handling and the progressive system for heavy 
repairs, and, last, but not least, the provision of an 
added incentive for car-repair forces by means of the 
day-work system on a production basis, or the piece- 
work methed of wage payment. 


Machine equipment essential 


It was pleasing to note the general approval accorded 
Mr. Huff's remarks regarding the necessity for ade- 
quate car shop machinery and touls, including hand 
tools. One member said, "I never allow a man to use 
a car repair hammer, or what is known as the ball 
pein hammer for siding, because he will use more blows 
to put the nail home and he will mark the siding, where- 
as a man experienced in handling a 2:4-1Ь. hatchet, day 
in and day out, will never mark a siding and he will 
never use more than two blows besides the starter for 
tenpenny nails, or one blow besides the starter for the 
roofing nails." 

Heavy car shop machinery requirements should be 


analyzed thoroughly and systematically; new methods | 


and tools should be introduced if actual checks of the 
work performed give promise of adequate savings. It 
was stated at the St. Louis meeting that two portable 
pressure riveters, for example, purchased for use in re- 
building 2,000 coal cars, "approximatelv doubled the 
output per man-hour, decreased the cost of driving 
$.008 per rivet, and also gave a much better grade of 
work than could have been performed with a pneumatic 
hammer." 

In another instance, the installation of a journal- 
turning lathe, which permitted turning car journals 
without dismounting the wheels, resulted in a saving of 
$.82 per pair of wheels having the journals turned. 
The wheel shop was equipped with new machinery, in- 
cluding a modern wheel lathe, double-head axle lathes, 
boring mills, a double-acting wheel press, etc., as a re- 
sult of which the wheel shop force was said to have 
been reduced 36 per cent, accompanied bv a corre- 
sponding reduction in the cost of operation. The dis- 
cussion of shop machinery at the convention empha- 
sized strongly the need that car department supervisers 
study their respective machinery and tool needs, back- 
ing up their recommendations for new equipment with 
accurate, comprehensive and convincing statements of 
the possible savings. - 


Organized material handling 


The question of material handling is vital in relation 
to car shop efficiency, and one of the reasons for the 
successful introduction and rapid expansion of the 
"spot," or progressive system of car repairs, is the 
facility with which all material, required in heavy car 
repair operations, can be segregated, handled in bulk, 
and delivered at the exact point where it will be used, 
thus reducing to a minimum the labor of handling. It 
goes without saying that suitable tractor and trailer 
equipment, and good hard roads between the store- 
house, car shops and rip tracks, are a great time and 
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шопеу saver. Power winches or tractors for moving 
cars in shops are a paying investment. 

It was developed by the St. Louis convention that the 
particular organization tor material delivery must be 
suited to individual requirements at each shop or re- 
pair point, the general effort being to keep car repair- 
ers all the time at their own work (repairing cars) and 
seeing to it that material is delivered to them where and 
when needed. In many cases the time required to get 
certain items of material is greater than the time re- 
quired to apply it, and one car man at the convention, 
who has had experience developing material delivery 
systems at two or three shops, stated that, when prop- 
erly functioning, these systems make possible material 
increases in output up to 50 per cent without anything 
like a corresponding increase in cost. 

Aside from the advantage in reduced material han- 


` dling, the progressive system of car repairs greatly fa- 


cilitates in placing men at work for which they are best 
adapted, and at which they soon become expert. A 
quotation from the proceedings in this connection will 
be of interest. One member said, "You will find men 
in car repairing who are very good roofers; you will 
find others who are very good at splicing center sills 
and underframes on wooden equipment, but who 
wouldn't be worth their salt otherwise. You will find 
other men who are good inside men, deckers, liners, 
etc., who wouldn't be any good on underframes or on the 
roof.” It is also true that some car repairers are fre- 
quently better adapted for light than heavy repair work, 
or vice versa. In some cases men who couldn't make a 
satisfactory center-sill splice are particularly adept at 
such work as changing wheels, drawbar work, putting 
on grab irons, making repairs to running boards, etc. 
The progressive system of making heavy repairs may 
safely be said to have justified itself both on the score 
of more efficient work and reduced labor in handling 
material. 


The pro and con of piecework 


The Railway Mechanical Engineer is on record as 
favoring the piecework method of wage payment in 
general, which does not mean that under some condi- 
tions it may not be desirable to use some sort of pro- 
duction system on a day-work basis, involving the as- 
signment of definite tasks to each man, with the possi- 
bility of checking individual efficiencies, : 

The advantages of piecework compared with day 
work, as developed in the discussion at the convention, 
however, in general over-balanced the disadvantages. 
A car department superintendent said, “I think that the 
various systems, day work, progressive scheduling, 
piecework, etc., go hand in hand. We all can't work 
piecework ; we must have some day work. We find, in- 
deed, that the scheduling system and the piecework 
system are very closely affiliated. Any road repairing 
cars by the scheduling system, and later installing 
piecework methods, will find that their scheduling sys- 
tem will have to be speeded up." A general car fore- 
man said, "I have worked the piecework system and 
the day-work system without the spot system. I want 
to say if you work the spot system on a piecework basis 
that your output is more than with the day-work 
basis.” A car shop superintendent said, “I don't 
hesitate to say that when general repairs are given to a 
freight car, and the average cost of any given unit or 
combination of units of work is $1.44, you can accom- 
plish that work by assigning those cars to a given class 
work, piecework shop for $1.00, and in many shops we 
can go lower than $1.00." 


613 


еләјә рие иоцээѕ взоз1гу 
xoqaszy әдпу зәјем е pue зеә8 әлүел njo1de) е YW poddmbo әлцошозој ed; Z-9-y OIYO W 9»10umeg eu jo иоцеләјә р 


K——— ——$2,2—-— == 0, СЗ NEM -——-——4 + 


z4,£— 


Vol. 102, No. 11 


| 
WE 2 


ИЕ 
Tr 
li 


T \ NI Ju | Js 

PN Sb Е j 
= A = a= Fie 
LIEN ET mae Tue 


mu 5 
=: а ——— RES 
ч = 


D 


| 
D 
f 
f 


—————-—--------4'4 
ak реи 


Railway Mechanical Engineer 


614 


Baltimore & Ohio 4-6-2 type locomotive, No. 5320, 


Caprotti gear 


poppet valve gear. This interest increased, especially 
in this country, when the Baltimore & Ohio applied 
a Caprotti gear to а ‘2-8-0 type locomotive for experi- 
mental purposes. The gear was in continuous service 
on this locomotive for about 15 months, when it was 
removed in May of this year and applied to the Balti- 
more & Ohio 4-6-2 type locomotive, “President Cleve- 


“President Cleveland" 


о-ва - 


applied to the ` 
*President Cleveland" 


Baltimore & Ohio conducting tests with 4-6-2 tvpe 
locomotive exhibited at Atlantic City 
(C E imper of ye interest has been shown for 


a number of years, both in this country and 
abroad, in the development of the Caprotti 


land.” A brief description of the “President Cleve- 
land” was included in an article published in the June 
20, 1928, Daily Railway Age, describing the track ex- 
hibit at the American Railway Association Convention 
at Atlantic City, N. J. 

The “President Cleveland” was built at the Mt. Clare, 
Md., shops of the Baltimore & Ohio and, during the 
process of breaking in early in June was given a num- 
ber of dynamometer tests. These tests were made over 
the Cumberland division, eastern lines, between Keyser, 


Fig. 1—Side elevation showing the arrangement of the Caprotti valve gear 
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W. Va., and Brunswick, Md. It was reported at that 
time that in all probability further test runs would be 
made between New York and Washington, D. C., 
Washington and Pittsburgh, Pa., and Pittsburgh and 


Fig. 2—Front elevation showing the gear arrangement 


Chicago. No information relative to these contemplated 
road tests has as yet been released for publication. 


Marked resemblance in lines and finish to British 
design 


As in the others of its “President Class” locomotives, 
the railroad has exercised particular care in the design 
to make the lines of the locomotive as smooth and pleas- 
ing to the eye as possible. To one familiar with British 
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Representative indicator cards taken in freight service 
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Front end of the “President Cleveland” 


locomotives, a marked resemblance in lines and finish 
will at once be apparent. The air compressor is located 
between the frames, back of the main drivers; the head- 
light generator is on the rear deck on the left side, 
convenient for adjustment from the ground. The pip- 
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Representative cards taken in passenger service 


ing, as far as possible, has been suspended from the 
running boards, and the air pipes and a number of 
other pipes are welded to eliminate threaded joints. The 
exhaust steam pipe to the Elesco exhaust steam in- 
jector is placed between the frames and is carried 
through the ash pan at the rear of the locomotive. 


Tests with the Caprotti valve gear 


The "President Cleveland" was carefully broken in 
in both freight and passenger service, at which time 
complete dynamometer records were made and indicator 
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cards taken. Representative indicator cards, shown in 
two of the illustrations, taken at various speeds and 
working conditions in both passenger and freight serv- 
ice, show an indicated horsepower as high as 2,330. 
At no time during the road tests, in which the cards 
were taken, was the locomotive hauling its maximum 
rated tonnage. At the time the passenger service in- 
dicator cards were taken, the actual tonnage behind 
the tender was 750, while the usual passenger train 
tonnage over the Cumberland division is about 900. 
A table showing the average results obtained from 
the road tests with the “President Cleveland” between 
Keyser and Brunswick, was included in the article pub- 
lished in the June 20, Daily Railway Age. Some of the 
figures given in that table are: Coal consumption per 
drawbar horsepower hour, 2.41 lb.; coal consumption 
per square foot of grate per hour, 42.22 lb.; water con- 
sumption per pound of coal, 7.35 lb. ; steam consump- 
tion per drawbar horsepower, 19.59 Ib. The average 
drawbar pull was 19,082 Ib. during the eastbound trip 
and 20,736 1b. during the westbound. The boiler effici- 


Table showing the principal dimensions, weights and propor- 
tions of the “President Cleveland" 


Railroad. oen ER RE IRE Baltimore & Ohio 
Builder = 0a naa o poea edi tia DENR ETA аан pognis Н Baltimore & Ohio 
Туре of locomotive ................................... 4-6-2 

hi EIAN Уе аа UEA E de ANAE ENARE EA AES Passenger | 
Cylinders, diameter and stroke ..... ORAE Уб: 27 їп. by 28 in. 
Valve gear, type .................. 00... c. -Caprotti 
Weights in working order: 

On drivers а кк nani uhai а AA 203,500 1b. 

On front truck ..................... .............. 62,000 lb 

On trailing track: 2.00.0... 6.60 seem be ee Res 64,000 Ib 

Total engine . .............. MONEMUS aaa ett 329,500 Ib. 

Tender oneer ot qu еМ dope era бочу адаи Cy dos 240,000 Ib. 
Wheelbases 

Driving yer e qeu ерди es HA A ДУЗ 4ft. 

Total engine =... cece cob bee Bk omi oes re Ha 37 ft. Lin 


Total engine and tender ............ 178 ft. 2 7/16 in. 


Wheels, diameter outside tires: 


Driving: i. oes Leer toon s EN. ТАЙ 80 in. 
Front truck ..................... prt d pepe 36 Mi. 
Trailing truok ooo coc herr a ped er ew шунун . 52 in. 


Journals, diameter and length: 


ving, main ....... 1234 in. by 13 in. 
Driving, others ................... 11 in. by 13 in. 
Front truck .......................... 7 in. by 12 in 
Trailing trück EE E E EAS E ate 9 in. by 14 in. 
iler: 
Турё ра a ьа NEIE BERS Conical (water- 
tube fir 
Steam pressure ..................................... 230 lb. 
Fuel; kind; сз ыштен юш oo prae I LIINC ee Bituminous 
Diameter, first ring 2... 2.02 86 13/16 in. | 
Firebox, length and width ..... ..................... 120 in. by 84 in. 
Water tubes, number ............. ................. 110 
Water tubes, diameter, outside |... ............. 2% in. 
Water tubes, average length... ................... 6 ft. 4 in. 
Tubes, number and diameter. ................. 205—294 in 
Flues, number and diameter ......................... 40—54 in. 
Length ever tube sheets ................. ... ...... 23 ft. 3% in. 
Grate агеа а раат АЖАЛ 70 sq. ft 
Heating surfaces: 
Firebox а Hee Pate AERA 117 sq. ft. 
Water and arch tubes .................. с... 340 sq. ft. 
Total firebox: «муунуна кг у pede Lied poe gr exe ада 457 sq. ft. 
Tubes and flues ........................ uM К: 4.138 sq. ft 
Total evaporative ..................... cece deg. 
Superbeating |... f f Мы .. 80 ft. 
Cemb. evaporative and superheating ........ ..5,783 sq. ft. 
Tender: 
Water capacity ......... ls ee 4,595 sq. ft. 
Fuel capacity ........ ОЕ Pe Geeta GE gah 1,188 sq. ft. 
Journals, diameter and length ........................ 17% tens 
General data, estimated: 
Rated tractive force |... Louis .............. 12,000 gal. 
Curvature, normal speed ............................ 6% in. by 12 in. 
Curvature, slow speed .............................. 50,000 Ib. 
Turntable, length эзш ен csse RI ected 13 deg. 
Weight proportions: Я 
Weight on drivers + total weight engine, per cent ............. 62.4 
Weight on drivers + tractive force ..._....................... 4.07 
Total weight engine + comb. heat. surface .................... 56.9 
Boiler proportions: 
Tractive force + comb. heat. surface ................. ....... 8.65 
Tractive force X dia. drivers -- comb. heat. surface ............ 692 
Firebox heat. surface + grate area ........................... 6.54 
Firebox heat. surface per cent of evap. heat. surface .......... 10 
Superheat. surface per cent of evap. heat. surface ............. 25.9 


ency averaged between 61 and 62.1 per cent. The actual 
tonnage hauled on the eastbound trip was 3,628, and 
1,499 on the westbound. 

Indicator cards taken in passenger service at speeds 
of 60 m.p.h. and at 25 per cent cut-off, showed a total 
indicated horsepower of 2,270.8. At a speed of 46.4 
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m.p.h. and 40 per cent cut-off, the cards showed an 
indicated horsepower of 2,330.4. At 44 m.p.h. and 25 
per cent cut-off, the total indicated horsepower was 
2,103.8, while 1,879 i.hp. was calculated at 30 m.p.h. 
and at 30 per cent cut-off. In the first three instances 
the locomotive was run with 100 per cent throttle open- 


к ent fo 


Observed from Observed froi 
Right Side left Jide 
Transverse Shaft Clutch Index 
Graduations 


Fig. 3—Index graduations stamped on the driving axle and 
on the clutch collars of the transverse shafts 


ing, while in the last the throttle was closed to 75 per 
cent opening. 

The average back pressure ranged from 12 lb. to as 
low as 6 lb., the highest being obtained with a 100 
per cent throttle and 40 per cent cut-off, and at a run- 
ning speed of 45.4 m.p.h., while the lower figure of 6 
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P.H. Crank 


Fig. 4—Drawing to show the procedure used for timing 
i the valves 


lb. was had with a 75 per cent throttle, 30 per cent 
cut-off and at a running speed of 30 m.p.h. A variation 
in boiler pressure of 10 lb. occurred during the pas- 
senger service tests. 

Somewhat lower back pressure figures were obtained 
in freight service, the highest being 10 Ib. with a 100 
per cent throttle and 50 per cent cut-off, and at a speed 
of 22 m.p.h., while the lowest back pressure figure was 5 
Ib., obtained with a 100-per cent throttle and cut-off of 60 
and 70 per cent, and at a speed of 13 m.p.h. All of the 
tests in freight service were run with 100-per cent 
throttle opening. А total indicated horsepower of 1,991 
was obtained with 50 per cent cut-off, at a speed of 
22 m.p.h. At 18 m.p.h and 70 per cent cut-off, a total 
indicated horsepower of 1,948.7 was obtained. Indi- 


617 


сатог cards at cut-offs of 70 and 60 per cent were also 
taken in the freight service tests at speeds of 13 m.p.h. 
and 13.3 m.p.h., respectively. The cards taken for the 
former showed a total indicated horsepower of 1,449, 
while the latter showed 1,482.9 ihp. А variation 
in boiler pressure of only 5 lb. occurred during these 
tests. 
The Caprotti valve gear 

The Caprotti poppet valve gear is entirely different 
in principle from any other types of gears now generally 
applied to locomotives in this country.* Briefly, it is an 
angular motion gear, which follows all the angular posi- 
tions of the crank during a complete revolution. It ob- 
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(b Shivers ш. 
mme -—[1 
To front of Engine 


tains its motion from a gear attached to the driving 
axle. 

On the 2-8-0 type locomotive, referred to in a preced- 
ing paragraph, the gear box is attached to the second 
driving axle and, on the "President Cleveland," to the 
main driving axle. (See Figs. 1 and 2). The gear 
on the axle engages with a pinion gear on a longitudi- 
nal main drive shaft, which is located between the 
frames. At the front end, the drive shaft is connected 
to a transverse gear box, located in the cylinder sad- 
dle at the back, which distributes the motion to trans- 


M 
Valve raised by Sfeam,airor 
bend in contact with Sears 


Fig. 6—Checking with a 1/32-in. feeler 


verse shafts, and thence to the gear box located on 
each cylinder. 

. Each cynnder is provided with four poppet valves. 
The two inlet, or steam valves, are located to the in- 
side and the two exhaust valves, to the outside. These 
valves operate vertically in removable cages in the 
cylinder and their action is controlled by a cam mech- 
anism in the gear box. 


Setting the Caprotti poppet valve gear 
It is not necessary to spot the engine to check the 


* А complete description of this gear and its application to a four- 
cylinder compound locomotive by the Italian State Railways was published 
in March, 1927, issue of the Railway Mechanical Engineer, page 142. 
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timing of the gears. The graduations, as shown in 
Fig. 3, are stamped on the driving axle next to the 
gear box, and on the clutch collars at the ends of 
the transverse shafts. These two sets of graduations 
are for use in timing the gears and for checking the 
lead. To read the index graduation, however, either 
one of the two gear boxes must be pulled out sufficient- 
ly on the cylinder to observe the reading on the clutch 
collar. А gage or index point is placed on the collar 
of the axle gear box bushing in line with the center 
of the drive shaft. Another mark is placed at the 
top center of the flange around each clutch collar, 
at the end of the transverse shafts. These index points, 
are shown by X and Y in Fig 4. 

Gears are correctly timed for standard lead if, 
when any number on the axle is opposite the gage mark 
on the gear box bushing, the same number appears 
on either clutch collar opposite its gage mark. 

The following procedure is used when timing the 
valves. Referring to Fig. 4, the axle housing Н and the 
nose N must be blocked so that the drive shaft will 
be in proper working alinement. The eye bolts B are 
provided for this purpose. The nuts are then removed 
from the bolts which hold the nose N in place, then 
the nose N is withdrawn until the pinion on the drive 


siar бэлу t 


Position | 
Gear Box Coupled 
To cut out one side, Pull box outwardly and гесіатр out 


Fig. 7—Position of the gear box on the cylinder in running 
position 


shaft disengages the axle gear. The mechanic then 
revolves the drive shaft S until the same number on 
either transverse shaft clutch collar agrees with the 
number on the axle, when opposite their respective 
index marks. After the numbers are checked and 
found to be correct, the nose N is pushed back until 
the pinion meshes with the axle gear. The nose N 
is then tightened and the blocking is removed. With 
the right crank pin on the bottom quarter, as shown 
in Fig. 4, and with the gears correctly timed, the 
small circle or zero on the clutch collars and axle 
should appear opposite their respective index points Y. 

When the numbers opposite their respective index 
points on the axle and transverse clutch collars are 
the same, as explained in the preceding paragraph, 
the gears are timed for a 10-deg. lead. This is 
standard setting, and no change in the lead is permis- 
sible without instruction from the office of the me- 
chanical engineer. A change in lead can be obtained 
by unmatching the number on the axle with the num- 
ber on the clutch collars. However, under no cir- 
cumstances should the lead be more than 5 deg., plus 
or minus, from standard. This corresponds to one- . 
half of the space between the graduations as shown 
in Fig. 3. The lead can be increased by using what is 
termed, a fast index; for example, setting point 2 
of the index graduation on the axle with the 274 in- 
dex graduation on the clutch collar. What is known 
as a slow index, is used to decrease the lead, such as 
setting the index graduation 2 on the axle, with 114 
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ən the clutch collar index. During the time that the 
Caprotti valve gear was used on the 2-8-0 type loco- 
motive in freight service, the valves were set standard 
with a 10-deg. lead. The same valve gear, which is 
now on the “President Cleveland” is set fast with a 
15-deg. lead. : 


Checking the valve stems for clearance 


Checking the valve stems for clearance must be 
made with the engine spotted on either the bottom or 
top quarter. However, this work is easier performed 
with the crank pin on the bottom quarter, as shown 
in Fig. 5. Diagrams А, B and C in Fig. 5 show the 
proper clearances between mushrooms at the top of 
the valve stems and tappets, with the crank pin on 
the bottom quarter. 

Referring to diagram 4, in which the reverse lever 
is shown on center, the stems on the inlet valves 
should have 1/32 in. clearance at both front and back. 
In diagram B, with the reverse bar in forward posi- 
tion, the stem at the back exhaust valve should be in 
contact, while the stem at the front exhaust valve 
should have 1/32 in. clearance. In diagram C, with 
the reverse bar in backward position, the stem at the 
back exhaust valve should have 1/32 in. clearance and 
the stem at the front exhaust valve should be in con- 
tact. These clearances may be checked with a 1/32- 
in. feeler, such as a hack saw blade, as shown in Fig. 
6. In checking the clearances, it is necessary that the 
tappet be pushed up so as to be in contact with the 
lever, as shown in Fig. 6. In addition, the valve must 
be fully seated. The mechanic can readily tell by sound 
when the valve seats. Clearances are adjusted to con- 
form with Fig. 5 by adding or removing the shims 
under the mushroom at the top of the valve stems. 
Both sides of the locomotive are checked in this man- 
ner. ' 

Position 1 in Fig. 7 shows the position of the gear 
box on the cylinder in running position. The clamp 
lugs are placed in the outer slots on the gear box. 
Should any part of the valve gear fail between the 
transverse gear box and the poppet valves in the cylin- 
der, say on one side of the locomotive, and repairs 


are not possible on the road, the defective side can | 


be cut out and the locomotive brought into the termin- 
al by disconnecting as follows: Remove the casing 
from around the gear box, then loosen the clamp lugs 
on the cylinder and pull out the gear box .until the 
extensions on the clamp lugs match with the inside 
slots on the gear box, as shown by position 2, Fig. 7. 
After this work has been completed, tighten the clamps. 


Equipped with water-tube firebox 


The water-tube firebox of the "President Cleve- 
land" is 120 in. long and 84 in. wide with a grate area 
of 70 sq. ft. It has two longitudinal drums at the top, 
30 in. in diameter, and two top and bottom longitudinal 
headers 716 in. square. The top headers are connected 
to the top drums by seven 4-in. circulating tubes on 
each side. The bottom header, which forms the fire- 
box frame, is connected to the barrel by one connec- 
tion 9 in. in diameter at the center. 

These top and bottom headers are connected together 
with two rows of 214-in. diameter vertical tubes; these 
tubes forming the sides of the firebox. Opposite each 
vertical tube in the top and bottom headers are plugs 
which are used for the application and rolling in of the 
vertical tubes. In addition, the vertical tubes can be 
turbined at washout periods by the removal of the top 
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"plugs only. The novel feature of the firebox is that 


all the tubes can be applied and rolled and the entire 
boiler cleaned without the necessity of a workman hav- 
ing to get inside of the drums. It takes approximately 
414 hours to completely wash-out and clean the boiler 
and turbine the side tubes. There are no staybolts in 
the boiler. 

The total saturated steam heating surface of the 
boiler is 4,595 sq. ft. This, with the superheating sur- 
face of 1,188 sq. ft., gives a combined heating surface 
of 5,783 sq. ft. The boiler has 205, 2:4-іп. tubes and 
forty 514-in. flues. In addition to the features already 
mentioned, the locomotive is equipped with a Standard 
stoker, Type BK; a screw reverse gear and a B. & O. 
type superheater. 

The important dimensions, weights and proportions 
of the “President Cleveland” are shown in the table. 
The locomotive develops a tractive force of 50,000 Ib. 
which, with the weight on the drivers of 203,500 1b.. 
makes a factor of adhesion of 4.07. The diameter of 
the drivers is 80 in. and the boiler operates at a pres- 
sure of 230 lb. per sq. in. The cylinders аге 27 in. by 
28 in. The total weight of the engine is 329,500 Ib., 
of which 62,000 Ib. is on the engine truck and 64,000 
Ib. on the trailer truck. It has a total wheelbase of 37 
ft. 1 in. and a rigid wheelbase of 14 ft. The tender 
has a bunker capacity of 1714 tons and a water capacity 
of 12,000 gal. The total loaded weight of the tender is 
240,000 Ib. 


Whistle connection for snow 
plows 


HEN it is necessary to use a snow plow, it is 
usually pushed by one or more locomotives. In 
this position, the plow throws up a blanket of snow 
which obstructs the view of the engineman, thus pre- 
venting: him from seeing road crossing, signals or any 
possible obstruction in the track. The observer in the 
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The device is used on Bangor & Aroostook locomotives so 
that the whistle can be blown from the snow plow 
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snow plow is usually located іп the cupola, thus ena- 
bling him to see the track ahead. This man, then, should 
be the logical person to blow the locomotive whistle and 
give signals to the engineman. Working on this basis, 
the Bangor & Aroostook has equipped its locomotives 
so that the whistle can be blown from the snow plow. 
As shown in the illustration, a chain passes from the 
snow plow through a pipe located underneath the 
running board and then into the cab where it is at- 
tached to the end of the whistle lever. The chain and 
pipe remain on the locomotive at all times, thus mak- 
ing it a simple matter to connect with the chain in the 
snow plow when necessary. 
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Bethlehem auxiliary locomotive under the rear end of a Pennsylvania class L1S locomotive on the test plant at Altoona, Pa. 


Plant tests on the auxiliary 
locomotive 


Report on a series of tests run at Altoona—Develops draw- 
bar pull of 12,022 Ib. at 7.3 m.p.h. 


lehem Steel Company, Bethlehem, Pa., with the 

co-operation of the Pennsylvania, conducted а 
series of tests on the Bethlehem auxiliary locomotive at 
the locomotive testing plant of the Pennsylvania at Al- 
toona, Pa. These tests were conducted with the auxil- 
iary locomotive working alone and also in operation 
with a locomotive as it is applied in actual service. 
Owing to the limited length of the testing plant, it was 
impossible to test the auxiliary locomotive as one of the 
trucks of a tender. It was, therefore, applied in place 
of the trailer truck to a 2-8-2 type locomotive (Penn- 
sylvania class L1s). The steam supply pipe to the aux- 
iliary locomotive was connected to both branch pipes of 
the locomotive. The usual number of bends and Barco 
joints were placed in the steam line to give the same 
length of pipe and resistance to steam flow, as if the 
auxiliary locomotive were placed in its normal location 
under the tender. The gears were blocked in mesh. 
The weight supported by the auxiliary locomotive was 
not ascertained, but it was sufficient to prevent slipping 
of the wheels. 

The first tests were made for the purpose of compar- 
ing the results obtained with the locomotive working 
alone, and when assisted bv the auxiliary locomotive. 
These preliminary tests were made at speeds of 40, 50 
and 60 r.p.m., which correspond to 7.3, 9.2 and 11 m.p.h., 
respectively. 

Full gear tests of the locomotive and at 80 per cent 
cut-off were made at all three speeds, while tests at 60 
and 70 per cent cut-off were made at speeds of 7.3 


р“ July and August of last year, the Beth- 
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m.p.h. and 11 m.p.h. Special tests of the locomotive 
alone were made to show the change in drawbar pull 
at 7.3 and 11 m.p.h. with various changes in cut-off. 
Tests were also made to determine the steaming capacity 
of the locomotive. In addition, a series of tests of the 
auxiliary locomotive was made to determine its char- 
acteristics when operated alone. In some instances, 
when the boiler pressure could not be maintained, or 
the results did not seem consistent, a duplicate test was 
гип. 


Arrangement of steam pipes to the auxiliary locomotive 
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All of the tests, except those conducted on the aux- 
iliary locomotive when working alone, were made in 
pairs. In other words, a test of the locomotive and the 
auxiliary locomotive was followed by a test of the loco- 
motive alone, the test of the locomotive alone starting 
as soon after the auxiliary locomotive was stopped as 
the firing rate, rate of boiler feed, branch pipe tempera- 
ture, etc., became adjusted to the new test conditions. 
The locomotive and auxiliary, when operated together, 
were run at the same speed in miles per hour. Tests 
of the auxiliary locomotive alone were made at speeds 
lower than when it was operated with the locomotive. 
Starting tests were not attempted either with the loco- 
motive or auxiliary locomotive on account of the danger 
of slipping. 

The driving wheels of the locomotive were 62 in. in 
diameter and that of the auxiliary locomotive driving 
wheels, 36 in. The gear ratio of the auxiliary locomotive 
used in these tests was 2.25. The locomotive was hand 
fired with run-of-mine, bituminous coal. 

When testing the auxiliary locomotive alone, the 
brakes on the locomotive and on the supporting wheels 
were released, and the locomotive valves placed on cen- 
ter, by disconnecting the lap-and-lead levers. This was 
done so that there would be no resistance offered by the 
locomotive to affect the drawbar pull readings of the 
auxiliary locomotive. 

As no condenser large enough to take care of the 
exhaust steam from the auxiliary locomotive was avail- 
able, the steam used by the auxiliary locomotive was 
measured by a steam meter connected to the supply pipe. 
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Fig. 1—Reduction of steam pressure with increase in speed 


'There is a drop in pressure in the steam supply to the 
cylinders of both the locomotive and the auxiliary, due 
to the resistance to steam flow, and as the rate of this 
steam flow varies with the opening and closing of the 
valves, a pulsation in pressure results, which makes the 
drop in pressure difficult to measure by means of Bour- 
don type gages and, therefore, a differential mercury 
type-U gage was used. The pressure drop between the 
boiler and branch pipe was measured when operating the 
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locomotive alone, and the locomotive and auxiliary to- 
gether. When operating the auxiliary alone, the pressure 
drop between the branch pipe and the cylinders of the 
auxiliary was also measured. 


Steaming of the locomotive 


A test was made on the locomotive alone at 160 r.p.m. 
and 65 per cent cut off, to determine if it was steaming 
freely and if it would develop as high evaporation as 
had been found in other class 1,15 locomotives. No dif- 
ficulty was found in maintaining a steam pressure of 
over 200 Ib. with an evaporation rate of 61,841 lb. per 
hour, (81,917 lb. equivalent evaporation) a combustion 
rate of 12,662 lb. of coal per hour and a steam tempera- 
ture of 621 deg. F. However, in obtaining this maxi- 
mum evaporation, the auxiliary locomotive was not used 
and all the steam was exhausted through the nozzle and 
utilized in producing draft. Wher. operating the loco- 


Throttle valve and indicators used during the test 


motive at long cut-offs, in conjunction with the auxiliary 
locomotive, the demand for steam exceeds the ability of 
the boiler to supply it, with the draft available, except 
at the lower speeds. "The available draft can be aug- 
mented to some extent by the use of the blower, but 
not sufficiently to obtain the maximum evaporative ca- 
pacity of the boiler at low speeds. 


Boiler pressures 


A. boiler pressure of 200 lb. or above was maintained 
in all of the tests of the locomotive when operated alone. 
When the auxiliary locomotive was used in combination 
with the locomotive, the steam pressure could be main- 
tained up to an equivalent evaporation of 50,000 Ib. per 
hour. Beyond this evaporation rate, the use of the 
blower was necessary. It was seen that the applica- 
tion of a stoker would in no way increase the steaming 
capacity of the boiler for the conditions under which 
the auxiliary locomotive was operated, but it would ma- 
terially assist in sustaining these results under road op- 
erating conditions. It would eliminate the human fac- 
tor. Also the firing rates attained represent rates be- 
yond the capacity for road hand firing. 


Reduction in branch pipe pressure 


Referring to Fig. 1 the operation of the auxiliary 
locomotive caused an average reduction in branch pipe 
pressure of five pounds. Similarly, the pressure of the 
steam supplied to the auxiliary locomotive was subject to 
a greater drop when the locomotive was operated than 
when the auxiliary was operated alone. А comparison 
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of tests made under like conditions with and without 
the auxiliary locomotive, showed a difference in the 
average steam temperature of about five degrees. The 
steam in the branch pipe is at a higher temperature with 
the auxiliary locomotive in operation. 

The indicated horsepower of the locomotive, when the 
auxiliary locomotive was in operation, showed the effect 
of the lower branch-pipe pressure and was somewhat 
less, at all speeds, than when the auxiliary was not used. 
The steam per i. hp. hr. averaged about 177 Ib. less than 
when the auxiliary was in use. The reduction in water 
rate of the main engines, when the auxiliary was in use, 
appeared to be rather large for the small increase in 
steam temperature obtained but, when the auxiliary was 
in use, the boiler was being worked at a higher rate. The 
temperature of the steam should, therefore, be higher 
and a reduction in the water rate of the main locomo- 
tive engine is to be expected. 


Drawbar pull 


The auxiliary locomotive adds to the drawbar pull, 
but does so at a lowered efficiency of the whole unit. 
In full gear at 7.3 m.p.h., the locomotive alone has an 
efficiency of 4.9 per cent. When working in full gear 
in combination with the auxiliary locomotive, the ef- 
ficiency of the unit falls to 3.1 per cent. The drawbar 
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pull under these working conditions is increased 10,442 
lb., or 18 per cent, and the efficiency is decreased 37 
per cent. 

The drawbar pulls of the locomotive alone and the 
locomotive and auxiliary locomotive used together are 
shown in one of the tables. At 7.3 m.p.h., it was possible 
to operate the locomotive in full gear and also the aux- 
iliary locomotive, giving a combined drawbar pull of 
69,111 Ib. The locomotive blower was required in this 
test to maintain boiler pressure. 

No full gear tests with the auxiliary locomotive in 
service were made at speeds above 7.3 m.p.h. As full 
boiler pressure was maintained in the test in full gear 
at 7.3 m.p.h. with the auxiliary locomotive, it is probable 
that the locomotive could have been worked in full gear, 
with the auxiliary in use, at a slightly higher speed. 

When operated together, the drawbar pull is less 
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than the sum of the drawbar pulls at each individual 
unit, under the same test conditions, owing to the 


Drawbar pull in pounds of the locomotive and the auxiliary 
locomotive working alone and in combination 


Difference between 


locomotive 
Locomotive with Cut-off 
wit auxiliary and of 

Speed Locomotive auxil: locomotive locomotive 
m.p.h. alone locomotive alone cent 

7.3 58,669 69,111 10,442 Ёш gear 

7.3 $6,425 68,615 12,190 80 

9.2 55,740 66,184 10,444 80 
11.0 53,838 63,433 9,595 80 

7.3 51,679 63,121 11,442 70 

7.3 7,244 57,689 10,445 60 


greater drop in steam chest pressure. This difference 
increases as the speed increases. The minimum speed 
at which the locomotive was run in these tests was 40 
г.р.т., or 7.3 m.p.h. and it is probable that at lower 
speeds the total drawbar pull would approach the sum 
of the drawbar pulls of the two units and very nearly 
equal it at starting speeds. 


The drawbar pull above the maximum 
of the locomotive 


While the foregoing shows the increase in drawbar 
pull due to the auxiliary locomotive, for various test 
conditions, it does not show either the maximum pull of 
the locomotive alone, or the net increase due to the 
auxiliary locomotive, except at the lower speed of 7.3 
m.p.h. 
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Fig. 3—Drawbar pull of the locomotive as affected by cut-off 
adjustment with constant speed 


Tests of a class Lis locomotive, as recorded in Penn- 
sylvania Bulletin 28, show maximum pulls at other 
speeds and tests were made of locomotive No. 1306 to 
confirm the results shown in that bulletin. These are 


Net increase in drawbar pull due to the auxiliary locomotive 


Maximum drawbar pull, Ib. Net increase in pull due 
Speed Locomotive Locomotive and to auxiliary locomotive 
m.p.h. alone auxiliary Lb. Per cent 
7.3 58,669 69,111 10,442 17.8 
9.2 57,084 66,184 9,100 15.9 
11.0 55,964 63,433 7,469 13.4 


tests No. 8249 at 50 r.p.m. (9.2 m.p.h.) and full gear 
cut-off, and No. 8250 at 60 r.p.m. (11.0 m.p.h.) and 
full gear. The drawbar pulls obtained are shown in 
one of the tables, which also shows the net increase in 
pull, due to the auxiliary locomotive. 
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The pulls of 66,184 Ib. and 63,433 Ib. at 9.2 and 11.0 
m.p.h. were not made with the locomotive in full gear, 
but at 80 per cent cut-off. It may be that a slightly 


о” fests marked thus, 
Blower was used 


2 4 6 8 NX 4 6 
peed of Auxiliary Locornotive, Miles Per Hour 
Fig. 4--Steam consumption of the auxiliary locomotive 
greater pull is possible at 9.2 m.p.h. In this test, while 


the blower was used, the boiler pressure was easily 
maintained. The pull at 11.0 m.p.h. is a maximum as, 


7, Lb. 


‘How, 
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Fig. 5—Steam used per indicated and drawbar horsepower 
by the auxiliary locomotive 


in this test, the blower was used and the pressure was 


not fully maintained throughout the test. 
In the plotted results shown on Fig. 2, the drawbar 
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pull of the locomotive and auxiliary at 9.2 m.p.h., falls 
on the curve and it is believed that the net increase 
shown is the maximum obtainable not only for 7. 3 
m.p.h., but also for 9.2 and 11.0 m.p.h. 


Tests at long cut-off 


In addition to the tests of the locomotive at 60, 70 
and 80 per cent and full gear cut-off, it was desired to 
determine the effect on the drawbar pull when the cut- 
off was decreased by small increments from full gear, 
the speed remaining constant. This was done for two 
speeds, 40 and 60 r.p.m., or 7.3 and 11.0 m.p.h. 

The principal data obtained in these tests are shown 
in Fig. 3. The cut-offs were about evenly spaced, in nine 
notches, between 70 per cent and full gear. The draw- 
bar pull falls off as the cut-off is shortened. At 70 per 
cent cut-off, it is about 10 per cent less than in full gear 
and at 80 per cent cut-off. It is four per cent less for 
both speeds. 

The steam per indicated horsepower-hour was not 
measured in these tests, as the time of running, in each 
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Machine Efficiency of Auxiliary Locomotive, Per Cent -/fem 83* 
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Fig. 6—Mechanical efficiency of the auxiliary locomotive 


cut-off, was not long enough. This figure has been cal- 
culated from the heat apparently utilized in the cyl- 
inders, the quantity of heat being derived from the live 
and exhaust steam pressures and temperatures. 

The auxiliary locomotive uses steam at rates of be- 
tween 3,400 and 11,000 Ib. per hr., when operating he- 
tween about 2 m.p.h. and 13 m.p.h. The steam used 
per indicated horsepower-hour is from 45.5 Ib. at 1.8 


Results of tests of the auxiliary locomotive operating alone 


Steam 
supplied 

Duration pe d. Drawbar Machine 
Test of test, Speed Drawbar p. hr. pull, efficiency, 
No. min. m.p.h. horsepower Ib. Ib. per cent 
8241 10 1.8 63 54.2 13,083 84.0 
8238 8 3.7 130 39.5 13,207 90.3 
8257 10 5.5 185 35.4 12,617 89.9 
8236 10 7.3 234 34.9 12,022 89.7 
8235 10 9.2 276 34.2 11,222 89.6 
8239 10 11.0 316 32.1 10,760 91.9 
8240 10 12.8 345 31.8 10,093 90.3 


m.p.h. to 28.7 Ib. at 12.8 m.p.h. The indicated horse- 
power of the auxiliary locomotive was from 75 at 1.8 


m.p.h. to 382 at 12.8 m.p.h. 
The drawbar horsepower, steam economy (see Figs. 
4 and 5) and machine efficiency of the auxiliary are 
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shown in the table. The machine efficiency (see Fig. 6) 
tanged between 84 and 92 per cent. | 

At a speed of 7.3 m.p.h., the machine efficiency of 
the locomotive in full gear cut-off is 9.3 per cent and 
that of the auxiliary locomotive at this speed, as shown 
in the table, is 89.7 per cent. 


Improved arrangement for steam control 


It will be noted that the chart, Fig. 7, on which the 
drawbar pull curves for the auxiliary locomotive, when 
operated alone, are plotted, shows curves for original and 
new type valves. А description of the original valve 
arrangement was published in the August, 1922, issue of 
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Fig. 7—Drawbar pull of the auxiliary locomotive when 
operated alone 
the Railway Mechanical Engineer, page 441. 


auxiliary is controlled by piston valves located between 


the two cylinders, and the valve gear is driven by means 
of eccentric cranks attached to the crank-pins of the 


auxiliary engine shaft. 

The driving shaft of the engine and the driving pinion 
are forged in one piece. The front truck axle is equipped 
with a large gear to which the power of the engine is 
transmitted by means of an idler that is located in a 


" 


With the 
new type valves, the steam supply to the cylinders of the 


movable position in such a way that it is always in mesh 
with the driving pinion, but in or out of mesh with the 
large gear of the truck axle, as may be required. The 
truck axles are provided with outside cranks and con- 
necting rods so that the power of the auxiliary engine 
will be transmitted to the four truck wheels between 
which the engine is supported. 

The movement of the idler gear is automatically con- 
trolled by a simple mechanical device which holds the 
idler gear out of mesh with respect to the large gear 
when the auxiliary engine is not in use. This movement 
causes the idler to engage the large gear of the truck 
axle whenever the auxiliary engine is started, and disen- 
gages it from the large gear when the auxiliary engine is 
shut off. The cylinders and valves of the engine are 
lubricated by a hydrostatic lubricator located in the 
locomotive cab. 


Grade resistance of the auxiliary locomotive 


This auxiliary locomotive, when applied to the tender 
of the class 1,15 locomotive, is installed in place of a 
truck weighing 10,930 Ib. As the auxiliary locomotive 
weighs 31,500 Ib., the net weight added is 20,570 1b., or 
10 tons. The locomotive and tender, without the 
auxiliary locomotive, weighs 250 tons and with the aux- 
iliary locomotive, 260 tons. The maximum drawbar 
pull of the locomotive alone is 58,669 lb. at 7.3 m.p.h. 
on a level track. Under these conditions of level track, 
the auxiliary locomotive adds to the drawbar pull 10,442 
lb., or 17.8 per cent of the pull of the locomotive alone. 
Taking 20 lb. per ton as the grade resistance, we find 
that, on a three per cent grade, the locomotive pull will 
be 43,669 Ib. and the pull added by the auxiliary loco- 
motive, 9,842 Ib. or 22.5 per cent. The pull added by 
the auxiliary locomotive 15 a larger proportion of the 
total pull when operating on grades. 


Pennsylvania apprentice 


school at Columbus 


ORE than 100 apprentices from the various de- 

partments of the Pennsylvania shops at Columbus, 
Ohio, have been enrolled in classes for instruction per- 
taining to their crafts in the apprentice school estab- 
lished in December, 1927. Classes are held each Sat- 
urday in a classroom on the second floor of the master 
mechanic's office building. Class work starts at 7:30 


панч 


Graduates of the Pennsylvania apprentice school at Columbus, Ohio, shops, in front of a K-2 class locomotive just out 
of the shop on which they performed all the class repair work 
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a. m. and continues during the day until each class has 
reviewed the lesson for the week and receives instruc- 
tion for the next week's study. Classes are divided inte 
units corresponding with the different departments of 
the shop. 

The subjects. taught in the Columbus apprentice 
school are: Federal and state laws pertaining to, and 
affecting the construction and maintenance of locomo- 
tives and their parts. Following these instructions are 
lessons in shop practices, mathematics, drawing, blue 
print reading, tools, materials, etc. 

After a full course of lessons or instructions, the ap- 
prentice is directed to demonstrate his knowledge of 
the work covered by performance. If he works in the 
machine shop, he must lay out shoes and wedges of a 
locomotive ; set valves, set and line frames, and perform 


other work pertaining to frames, including cylinders. 
Following this, he must pass a final examination with a 
passing grade of 80 or better. More than 60 appren- 
tices have successfully passed the required tests. 

The school is arranged on a plan that gives an ap- 
prentice technical information and practical experience 
under competent instructors. These instructors are 
changed from time to time, the particular subject under 
study governing the choice of instructor. 

Of apprentices at Columbus shop, 91 per cent 
are graduates of the high schools of Columbus. Seven 
per cent have had two years in high school, and the 
other 2 per cent have passed the 9-B grade in the high 
school. Ninety-nine per cent of the apprentices in the 
Columbus shop are sons of employees of the Pennsyl- 
vania. 


Front ends, grates and ash pans 


Abstract of a paper presented at the recent convention of 
the Traveling Engineers' Association 
in Chicago* 


By F. P. Roesch 
Sales manager, Standard Stoker Company, Inc., Chicago 


E now come to the advent of superheated 
steam, and its effect on front-end design. The 
principal change consisted of moving the draft 
sheet ; i.e., the adjustable plate, ahead of the nozzle, and 


the introduction of the superheater damper; practically 
all other parts were retained intact. About this time, 


A suggested self-clearing front end 


however, the locomotives grew larger; this meant a re- 
duction of stack height above the smoke-arch or a short- 
ening of the stack. This reduction in external stack 
height was in a measure compensated by lowering the 
exhaust stand and in some cases extending the stack 
down into the smoke-box; in other cases the petticoat 
pipe, generally out of line with either the nozzle or stack, 
or both, and supported on flimsy hangers, with its so- 
called overdraft and underdraft, was religiously ad- 
hered to. Zerah Colburn (writing in 1853) said the 
space between the top of the petticoat pipe and the base 
of the arch was to permit the smoke to escape. He 
never claimed, even in that day when there was nothing 

* Mr. Roesch, in an introduction which is here omitted, traced the 
history of the development of locomotive front end arrangements both in 
this country and abroad, from early times down to the Purdue tests re- 
sulting in the Master Mechanics’ standard self-steaming front end, then 


discussing the changes made necessary by the introduction of superheated 
steam, 
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between the petticoat pipe and the flues, that the draft 
could be equalized by increasing or decreasing this open- 
ing. We wonder what answer he would make to a pres- 
ent-day engineer who claimed he could regulate the 
draft in this manner regardless of the interference of 
diaphragm, table plate, etc. -It may be possible, but it 
is hard to see. 

The Pennsylvania in the Altoona testing plant long 
ago demonstrated the fallacy of this reasoning. They 
also proved that it was possible to dimension the various 
parts entering into the front end draft appliances so 
that everything could be nailed into place in the back 
shop; then if the locomotive did not steam, some one 
would look for the real cause instead of moving draft 
plates, petticoat pipes, etc. More power to them! 

All tests have shown a difference in front-end vacuum 
behind and in front of the diaphragm; the difference 
depending on the total vacuum. Does this not indicate 
that the diaphragm plate is an interference? Then why 
keep it? The Type E superheater is rapidly coming 
in, which removes the necessity for a damper, even if 
one ever were necessary, which some are inclined 
to question; therefore, why not do away with the dia- 
phragm also, and, while we are at it, with the table 
plate and petticoat pipe? We offer the arrangement 
illustrated as a suggestion. Look it over and think it 
over before criticising. This design will give you a 
netting area greater than you have now. А drum-head 
effect that will help keep it clean. А shorter nozzle, a 
longer stack, and a direct pull on the tubes. If it looks 
good to you, try it. The idea may not be as crazy as it 
looks. Of course, some one will say, "How will we 
get at the superheater units with that big thing in 
there?" The answer is, "How do you get at them 
now ?" 

Locomotive grates have been subject to about as 
many changes as the front-end draft appliances, and 
while possibly due to the variation in the character of 
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the coal used in different parts of the country, it may 
not be practical to adopt a standard design, yet in the 
light of recent experiments it would appear that some 
modification of present types, particularly in stoker- 
fired engines, may be worth our serious consideration. 


Grates 


Designed originally simply to support the fuel and 
permit the inflow of the air necessary for its combustion, 
no particular uniformity appears to obtain insofar as the 
ratio of air opening to total grate area is concerned, or 
the relative size of the openings. Furthermore, up to 
the time of federal operation it seemed to be an open 
question as between finger and so-called table grates or 
modifications thereof. 

It may be of interest in this connection to remark that 
in English practice the fixed, i. e. non-rocking grates are 
generally used, while on this side the rocking grate is 
favored, and, in the opinion of the writer, justly so, as in 
American practice the grate must possess another func- 
tion in addition to those mentioned above; viz., to per- 
mit the easy and rapid cleaning and dumping of 
fires, removal of clinkers, etc., especially on locomotives 
used on extended runs. 

It is not the purpose of this paper to recommend any 
radical departures, but simply to call attention to some 
recent developments on the Atchison, Topeka & Santa 
Fe and Northern Pacific, believing that the results ob- 
tained are well worth careful investigation and consid- 
eration as perhaps pointing in a direction heretofore 
passed unnoticed. 

While under ordinary operation there is a difference 
of only about two ounces in pressure between that in 
the ash-pan and that in the fire-box, yet this difference 
is sufficient to set up an air or gas current, if you pre- 
fer, having a velocity of approximately twenty miles 
per hour immediately above the fire, and increasing very 
rapidly in its passage to the flues. А blast of this 
velocity is capable of lifting and carrying with it quite 
large particles of coal, and, especially where the grate 
openings are fairly large and so spaced as to permit the 
formation of holes through the fire-bed, can be consid- 
ered the direct cause of the stack loss due to the dis- 

: charge of unburned or partially burned coal commonly 
called cinders. Would it not, therefore, appear that a 
grate having fixed openings, small in size and equally 
spaced, would be the logical grate to apply? i 

With engines hand-fired the type of grate or size 
of air openings is not of as much importance; as gener- 
ally the lumps of coal fired are larger, and, again, as 
the fireman looks at his fire with each supply of coal 
he can readily fill up any holes as fast as formed. 
Furthermore, knowing that too much air admitted is 
just as detrimental from a combustion standpoint as 
not enough, he restricts this Aow by increasing the 
depth of the fire, as necessary. Again, as a man can 
only shovel a certain amount of coal in a given time, 
he must of necessity carry a fire of sufficient depth to 
meet any emergency. 


Stoker firing is an entirely different proposition, how- ` 


еусг. In the first place the coal is reduced to a size best 
adapted for mechanical distribution. Naturally, in 
crushing lump coal to these dimensions, more fines— 
one-quarter inch or less—are produced than where the 
lumps are broken with a coal pick. The fire in stoker- 
fired engines should be carried much thinner also, as 
all stokers have sufficient reserve capacity to meet any 
sudden demand; thus obviating the necessity of heavy 
fires; therefore, it would appear that the grate best 
adapted for stoker firing is one that will permit carry- 
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ing a very light fire without the possibility of too much 
waste through the grates or the possibility of tearing 
holes through the fire no matter how thin, or even 
admitting too much air should any part of the grate 
surface be actually uncovered. Remember, in stoker 
firing the fireman is not checking the condition of his 
fire at frequent intervals, as in hand firing, and there- 
fore the possibilities of an uneven fire are much greater. 
Therefore, is it not logical so to design the grate as to 
reduce the detrimental effect of uneven fires—banks 
and holes—to a minimum? 

The amount of air opening through the grates has 
long been a moot question, ranging in hand-fired en- 
gines from twenty-two to fifty-five per cent of the total 
grate area. Experiments on the Santa Fe and Northern 
Pacific with practically all kinds of. coal, excepting an- 
thracite and including lignite, would indicate, however, 
that with a fire carried at the proper depth, a grate 
having a ratio of from twelve to eighteen per cent— 
small openings equally spaced—will not only admit 
enough air under practically all conditions and with any 
kind of bituminous or related coals, but at the same 
time reduce the possibility of an over-supply. The ex- 
periments have also apparently demonstrated that such 
a grate reduces the stack loss, particularly in stoker- 
fired engines, as well as the formation of clinkers; that 
the fire can be kept at the right depth just as easily 
as with other types of grates, and be cleaned as readily 
at terminals or where necessary. At any rate, it would 
appear that this type of grate is worth looking into as 
another item of design affecting locomotive operation. 

There is another and a rather compelling reason that 
should cause us to consider the adoption of a grate with 
smaller air openings, viz., the possibility of taking ad- 
vantage of the market and burning screenings when 
they are available at a price sufficiently below that of 
mine-run coal to justify. Screenings make an ideal 
stoker fuel, although not well adapted for hand firing; 
but, even if used in connection with a stoker, it is neces- 
sary to have a properly designed grate in order to 
realize the fullest possible economy. 


Brick arches 


While, strictly speaking, the brick arch cannot be 
considered a draft appliance, yet as an improperly de- 
signed or improperly applied brick arch has such a ma- 
terial effect on locomotive operation, we think it well 
to refer briefly to this very important adjunct. 

In the early development of railroads in the United 
States, apparently no objections were raised either to 
noise or smoke. "Therefore, while in the beginning some 
roads followed English practice insofar as the applica- 
tion of brick arches is concerned, not so much to elimi- 
nate smoke, but because the more progressive railroad 
officers realized the fuel economies obtainable through 
its application, yet owing to the difficulty in maintain- 
ing arches (generally supported on studs tapped into 
the side sheets), the general use of the arch was later 
discontinued, and not revived until an arch supported 
on arch tubes was designed, as is our present practice. 
Even then it is doubtful if the arch would have been 
generally adopted had it not been for the universal cam- 
paign, especially by large cities, for smoke abatement. 

The railroads applying brick arches with this end in 
view soon found that, in addition to reduced smoke. 
very material economies in fuel were also obtained. 
This fact was stressed by the International Railway 
Fuel Association, and later by the Fuel Conservation 
Section during Railway Administration days, so that 
practically all railroads fell into line, until now it 1s 
more uncommon to see a locomotive without a brick 
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arch than formerly to see a locomotive with опе. 

In the design and application of brick arches, how- 
ever, the same lack of uniformity appears to obtain 
as with grates, front end draft appliances, etc. It was 
at one time considered good practice, and a practice 
which in many cases is still adhered to, to use a spacer 
brick between the arch and the throat-sheet so as to 
leave an opening varying anywhere from 314 in: to 10 
in, presumably on the theory that as the draft carried 
the cinders over the top of the arch they would fall 
down again through this opening and so be consumed, 
or on the theory that if the arch was against the throat- 
sheet, making what is called a sealed arch, cinders 
would collect on top of the arch and stop up the lower 
flues. Both of these theories, however, apparently 
have little if any foundation in fact. On the contrary, 
the open arch was one of the most prolific causes of 
flue leakage. 

In the earlier locomotives the brick arch was not ex- 
tended back as far as might have been economically ad- 
visable, as any rearward extension had a tendency to 
throw the flame back correspondingly, resulting in there 
being so much heat at the firedoor that locomotives 
could not be hand fired with any degree of comfort. 
Therefore, arches were kept moderately short. 

With the advent of the mechanical stoker, however, 
the same objections could not be raised against bringing 
the flame back against the door-sheet so as to obtain the 
full benefit of all the fire-box heating surface. It was 
also found that, owing to the tendency of the finer par- 
ticles of coal being carried further, a bank was li- 
able to form where the open arch was used. There- 
fore, in order to settle the question as to the best design 
of brick arch, taking everything into consideration, і.е., 
fuel economy, smoke elimination, evaporation per pound 
of coal due to increased fire-box temperature, etc., tests 
were conducted, and it was found that a sealed arch, 
extended back until the opening between the top of the 
arch and the crown-sheet was equivalent to about 115 
per cent of the total flue area, a reduction in fuel con- 
sumption ranging from 10 to 15 per cent would be ob- 
tained over an open and short arch wherein the opening 
between the top of the arch and the crown-sheet was 
equivalent to from two to two and one-half times the 
total flue area. 

We believe this is a subject well worth your serious 
consideration. 


Ash-pans 


Obviously, ash-pans were originally applied as a re- 
ceptacle for the ashes shaken through the grates. There 
is no need to go into the development of the ash-pan, as 
naturally it had to change with the change in locomo- 
tive construction, but apparently some designers are 
still of the opinion that the only purpose of the ash-pan 
is that for which originally intended, viz., a receptacle 
for ashes, and apparently not realizing that it is one of 
the most important adjuncts affecting combustion that 
is placed on the locomotive. In the beginning of this 
article we spoke of the draft appliances located in the 
front end, the function of which was to maintain a par- 
tial vacuum in the fire-box. The amount of vacuum 
necessary in the fire-box to burn fuel at a certain rate 
depends, of course, on the difference in pressure above 
and below the grates. The fact was also mentioned 
that under ordinary operating conditions the pressure 
in the fire-box is only about two inches less than that of 
the surrounding atmosphere. If, therefore, the ash-pan 
is so designed that sufficient air cannot flow under the 
grates to maintain atmospheric pressure, it follows that 
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in order to obtain the necessary difference in pressure 
a higher vacuum must be created in the fire-box, ana 
this, as previously shown, is usually obtained by re- 
ducing the nozzle, which, in turn, results in higher back 
pressure and so affects locomotive operations. 

It has generally been recognized that an ash-pan air 
opening equivalent to 14 per cent of the total grate 
area is sufficient under practically all conditions to main- 
tain atmospheric pressure under the grates. Some 
very recent tests have demonstrated, however, that even 
with this ratio of air opening a partial vacuum equal to 
.6 in. of water frequently occurs under the grates under 
certain operating conditions, and, of course, this par- 
tial vacuum under the grate is equivalent to reducing 
the vacuum above the grate by an equal amount. There- 
fore it might be well to take this into consideration, and 
in designing ash-pans increase the effective air opening 
to, say, 16 per cent of the grate area instead of 14 
per cent. 

With the present-day wide fire-box extending beyond 
the frame, it is sometimes quite a difficult matter to 
develop an entirely satisfactory ash-pan; the construc- 
tion of what is termed the cradle casting being such 
as to make it necessary to pinch the center of the pan 
in so as to permit it to come between the frame, 
and then flare it out to the width of the mud ring or a 
little beyond. Therefore if the pan is dropped far 
enough below the mud ring to obtain the necessary air 
opening, it often follows that the flare of the pan has 
not sufficient slope to permit the ashes to slide down 
into the tapered part of the pan, and particularly where 
the grate connecting rods are brought well out from the 
center line. The result is that where the design of 
the pan shows plenty of air opening so long as the pan 
is clean, yet as soon as the grates are shaken once or 
twice, enough ashes will accumulate on the compara- 
tively flat surfaces to restrict very materially the in- 
flow of air, and in this way defeat the very purpose 
aimed at when dropping the pan below the mud-ring. 

Inasmuch as the lack of sufficient air under the grate 
so very materially affects combustion, coal consumption, 
steaming of the engine, etc., it would appear that a 
little more consideration could be given to the ash-pan 
design, with a view to developing one that will meet 
every requirement. 


Coal gates 


It might sound like a far cry from the design of a 
coal gate to locomotive operation, but when we stop 
to consider a recent case wherein an important pas- 
senger train, pulled by a hand-fired engine, was delayed 
40 minutes due to the design of the coal gate (of course, 
the size of the coal also entered into the proposition), 
it shows that there is, nevertheless, a very intimate re- 
lation between the two. 

It has been observed that in recent construction a 


. type of practically solid sheet iron coal gate is favored. 


Usually they are made in four sections, in the form of 
gates swinging inward. e-enforcing strips in the 
shape of angle irons are riveted to the inner sides of 
the gates. There is no question but that a gate of this 
construction is strong, substantial and effective insofar 
as preventing the loss of coal from the gangway is 
concerned, regardless of whether the tender is loaded 
with lump, mine-run, or screenings. 

There is another factor to be taken into consideration 
in this connection, however, besides a gate that forms 
an effective barrier against the loss of coal, viz., the 
possibilities of train delays when such a gate is used 
in connection with a stoker-fired engine, due to the 
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arching of the lumps of coal over the conveyor trough, 
and the fact that when these lumps do arch in this 
manner, particularly when the tender is carrying prac- 
tically a full load of coal, it is often almost impossible 
to break the arch down so that coal will again feed into 
the conveyor trough. 

During the war there was a form of coal gate de- 
veloped and used on locomotives built for the govern- 
ment, termed the Dunham gate. This consisted of a 
series of heavy planks set into pockets on each side of 
the coal space, being set at an angle so that each of the 
boards which extended clear across the coal space. 
sloped back, leaving a space between the bottom of one 
plank and the top of the next through which a shaker 


bar could be used for breaking down any lumps that' 


were too large to pass under the lower board. 

We are not advocating the return of this type of gate, 
but believe that the principle involved might with profit 
be incorporated in the iron gates now being used. At 
any rate, if there would be objections toward incorpo- 
rating this principle, the angle iron re-enforcing pieces 
could at least be moved from the back to the front side 
of the coal gate where they would be equally as effec- 
tive as stiffeners, would serve as toe-holds when one 
wished to climb over the gates, and would remove 
what practically forms a series of shelves when placed 
on the inside, which go far toward causing the archirig 
of lump coal above referred to. It is a little thing, but 
locomotive operation is made up of a series of little 
things. Sometimes the loss of a cotter key results in 
an engine failure. 

The location of a coal gate at times also affects loco- 
motive operation, as, for instance, if the coal gate is 
located immediately above the crushing zone in the 
stoker conveying mechanism, it is a hard matter to ex- 
clude tramp iron from the coal. If the tender is fully 
loaded and a piece of tramp'iron too large to pass 
through the crusher happens to feed into the coal, it is 
often a difficult matter to remove the obstruction where 
the coal gate is located too far ahead. The amount of 
coal space sacrificed by placing the coal gate a little 
further back, or at least angling them back at the cen- 
ter, is negligible compared with the possibility of over- 
coming train delays due to tramp iron getting caught 
in the crusher. 


: 53 
Special fire hose coupling 
; A ей 
N the first-hose couplings commonly used on switc 
ing locomotives and fire-fighting equipment, the hose 
is held in the coupling by a thin, expanded ring, Wit 
this type of coupling, itis not unusual for the hose to 
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sists of an inner and outer part. One end of each is 
threaded on both the inside and outside circumferences. 
The opposite ends are tapered 3 in. per foot, thus form- 
ing two cones. One end of the hose is placed between 
these two tapered surfaces and when the two parts are 
drawn tight, the hose is firmly gripped between the 
two cones. Vee-shaped grooves are cut in the inner 
surface of the outside cone which grip the hose, thus 
providing an additional precaution against the hose 


blowing off. This coupling has never failed under a 
pressure of 300 Ib. 


Method of locking crosshead 
pin nuts 
By W. T. Speak 


Foreman, Louisville & Nashville, Louisville, Ky. 


M ANY locomotive failures have been caused by the 
crosshead pin nut becoming loose and eventually 
working off the end of the pin. The illustration shows 
a method of securely locking the nut in place on a 
crosshead pin in which hard grease is used as a lubri- 
cant. A slot is machined in the top of the nut. A steel 


An arrangement for securely locking crosshead pin nuts 


washer provided with two fins which fit in the slot on 
the nut is then put in place on the nut. The threaded 
hard grease plunger is screwed into the crosshead pin 
the desired distance. Then the plunger nut is tightened 
against the steel washer. This last operation depresses 
the steel washer, thus causing considerable pressure on 
the crosshead pin nut and against the plunger nut, 
which prevents both nuts from becoming loose. 
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Additional proceedings at Car Supervisors’ 
convention 


Efficiency of car shop operation, question-box report and 
interchange rules discussed 


OLLOWING the presentation of the paper, 
“Higher maintenance of freight equipment to 
reduce terminal delays,” by L. R. Wink, assistant 

superintendent car department of the Chicago & North 
Western, as reported in the October issue of the Railway 
Mechanical Engineer, the members of the Master Car 
Builders’ and Supervisors’ Association, in convention at 
St. Louis, Mo., September 11 to 15, inclusive, discussed 
the subject at considerable length. One of the features 
most strongly emphasized was the problem of "spongy" 
floors in automobile cars, the discussion being started by 
the statement that 1,000 automobile cars were recently 
held at one time in Michigan largely for floor repairs 
before the shippers would load them with automobiles. 
While the repairing roads were repaid for material and 
labor, they lost per diem on these foreign cars, and in 
self detense thev now reject automobile cars at gateways 
when the floors are not repaired so as to be in 100 per 
cent condition. 


Careless use ot screws and nails by shippers 


While two members criticised the use of an excessive 
number of nails and lag screws carelessly driven by 
shippers and more carelessly removed by dealers, the 
consensus of opinion was that the shippers have just 
cause for complaint when automobiles loaded in accord- 
ance with A.R.A. rules break loose in transit due to 
“spongy” floors, the result being damage claims and, 
often more serious from the shipper’s point of view, loss 
of sales to competitors. The facts seem to be that, with 
the present method of loading, a new car floor is re- 
quired for almost every loading of automobiles, and 
something must be done to obviate this expense. 

On motion of S. O. Taylor, master car builder of the 
Missouri Pacific, a committee was appointed to study the 
matter and report at the next convention of the Master 
Car Builders and Supervisors Association. 
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Efficiency of car shop operation 


Ву B. J. Huff 
Efficiency Supervisor, Chicago & Eastern Illinois, Danville, Il. 


TuS efficiency of any shop can be determined only 
by the results obtained. This cannot always be de- 
termined by the number of cars repaired monthly, but 
by the amount of work performed on these cars, the 
quality of the work performed, and the cost of per- 
forming same. The efficiency of car shops should, 
therefore, not be wholly a matter of conjecture, but 
should be definitely determined from comparative pro- 
duction and cost figures. 


Shop tools and equipment 


Shop tools, machinery, and equipment must be given 
careful consideration in the shop or repair track at all 
times. if efficiency is to be obtained. In most shops the 
workman is required to equip himself with certain tools 
peculiar to his class of work, and other essential tools 
are generally furnished by the railroad company ; regard- 
less of the manner in which these tools are secured, it 
is important that he have certain essential tools, and each 
shop foreman should know that workmen under his 
supervision are equipped with proper tools for the class 
of work they are required to perform. Regular inspec- 
tion of tools should be made to see that they are main- 
tained in good condition and that each workman has a 
sufficient supply. 

Proper study of methods of performing work and 
types of machines used should be made to assure that 
work is being performed using the cheapest and best 
method available. The large investment made in tools 
and machinery makes it necessary that the require- 
ments be analyzed thoroughly and systematically. 
Statements showing estimated savings by the installa- 
tion of new tools and machinery should be furnished 
from actual checks of the work performed. New 
methods and tools are being introduced at all times, and 

in many cases investment in new or modern machinery 
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will be offset by increased production and the quality of 
work. For example: Two portable riveters were pur- 
chased by the Chicago & Eastern Illinois sometime ago, 
for use in rebuilding 2,000 coal cars. These riveters 

. approximately doubled the output per man hour, de- 
creased the cost of driving .008 per rivet, and also gave 
us a much better grade of work than could have been 
performed with a pneumatic hammer. 

Another example of efficiency and reduction in oper- 
ating expenses was demonstrated by the railroad with 
which I am associated, as we recently modernized our 
wheel shop machinery, installing one double head axle 
lathe, one journal-truing lathe, one modern wheel lathe, 
two boring mills, and one double end press, in place of 
the following old type machinery; two single head axle 
lathes, one double-head axle lathe, one wheel lathe, 
three boring mills, and two single end wheel presses. 
A check of results later fully supported our original 
estimates submitted to the management in promoting 
this change, figures indicating that our wheel shop 
force was reduced 36 per cent and a corresponding re- 
duction made in the cost of operation. As an example, 
where we formerly were forced to dismount wheels for 
truing journals, the installation of a modern journal, 
truing lathe, permitting the truing of journals without 
dismounting wheels, resulted in a saving of 82 cents 
per pair o£ wheels having journals turned. These are 
only examples of the possibilities of savings by the in- 
stallation of new or modern machinery, 

Investigation of shop practices of other railroads by 
supervisors will be of great assistance in developing 
closer co-operation and better methods of performing 
work. 


Material and supply 


While it is important that investments in material be 
curtailed and reduced to a minimum, it is just as im- 
portant that sufficient quantities of standard material 
be furnished so that the work may not be delayed. 
The stores department should, of course, be advised 
of all proposed heavy repair programs, or changes in 
same. In order that a shortage of materia] may be 
handled promptly, a weekly material shortage report is 
required from all our shops, on which all material 
needed is listed in three classes, according to the degree 
of need. Material for which cars are being held on 
shop tracks is shown under Class 1. Material which 
is badly needed and the supply is exhausted, but cars 
are not being held on repair tracks on this account, or 
other material is being substituted or manufactured in 
local shops, is shown under Class 2. Items of ma- 
terial of which the supply is running low are shown 
under Class 3. 

If the workman is to be cfficient, the material must 
either be delivered to him promptly, or it must be lo- 
cated at supply depots as near to the repair tracks as 
possible. The material required for general repair cars 
is delivered to our men by a supply gang, while on 
most of our light repair tracks the workmen deliver 
most of their own materials, for which they are paid 
additional on the piece work schedule. By this method, 
the numerous delays for material on light repair tracks 
are eliminated. The provision of small supply depots 
along repair tracks for certain kinds of material, in 
some cases, will reduce the time required for deliver- 
ing material 50 per cent. Workmen assigned to piece 
work, co-operating with supervisors, have made some 
valuable suggestions as to the location and kind of 
material to be carried at these small supply depots. If 
actual time checks are made for certain operations, it 
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will be found in some cases that the time required for 
getting some items of material is greater than the 
time required to apply same, due to the location of 
supply depot. 

Conservation of material 


Care should be taken by the foreman to see that no 
serviceable material is removed from cars and de- 
stroyed, that material is reclaimed where possible, and 
that proper care is taken by the workman to save ma- 
terial. In order to insure a careful inspection, we re- 
quire that the work of repairs must be authorized on 
the piece work or original record card, before the work 
of repairs is begun, showing the actual amount of new 
material required as far as it is possible to determine at 
that time. Each car is again inspected after repairs 
are made to see that work is performed properly and 
that new material was applied as ordered. Piece work 
prices, covering removing and replacing items of ma- 
terial requiring special care for removal, have been 
made with the idea of encouraging the saving of old 
material. The gang foreman should be furnished with 
information showing the approximate cost of repairs 
to various classes of cars, and the cost of the principal 
items of material used, to increase his interest in saving 
material. 


Shop records 


The records required at all points must, of course, 
comply with the requirements of the American Railway 
Association rules, and all records should be made as 
simple as possible. Our piece work cards on all cars 
are a record of work authorized and performed, and 
show whether items of material check in connection 
with piece work are renewed, removed and replaced 
or repaired. 

In addition to this record, an individual car record 
is maintained on all general repair cars. This record is 
kept on a printed form, on which is shown the principal 
items of material and the total actual labor charges on 
each car. These records are filed in the office of the 
superintendent of car department in number order, and 
records are compared when cars again receive general 
repairs. This record not only furnishes an accurate 
record of work performed and total actual labor costs of 
each individual car, but also furnishes valuable in- 
formation for determining the policy of maintaining 
various classes of equipment. By a careful analysis of 
these records, the need of certain reinforcements or 
changes in the construction can also be determined. 
These records likewise furnish a basis for determining 
the cost of maintenance of each series of cars for gen- 
eral repairs, the average life of each series of cars 
being given general repairs, and the cost of mainte- 
nance of general heavy repairs. 

Classification and training of men 

In order to provide for the training of men in the 
freight car department inexperienced men are em- 

loyed as helpers and a definite ratio of mechanics and 
ега is maintained on the various classes of work 
performed. When men are first employed, care should 
be taken to see that they are assigned to positions ac- 
cording to their previous experiences, as far as possible. 
All men working on piece work are paid according to 
their hourly rates. The mechanic, who 1s working 
piece work, is always personally interested in develop- 
ing the efficiency of his helper, because his piece work 
earnings are partially dependent on the ability of the 
helper. The helper, who is also assigned to piece work, 
is personally interested in developing his efficiency, and 
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on account of this personal interest, and the supervision 
of the mechanic, he will soon develop his ability as a 
mechanic. When higher rated positions become 
vacant, which the helper is capable of filling, he is con- 
sidered in preference to men who are not already in 
the employ of the company. 
Spot system 

It is generally conceded that the progressive method, 
or "spot" system, is the most efficient method to be 
used in the repairs to our rebuilding the cars, where 
the daily output is large enough to justify its use, 
whether the men are moved from car to car or the 
cars moved from station to station. By its use, the 
foreman is able to develop the highest efficiency and 
classify his men according to their ability. It also re- 
duces the cost of delivering and handling material, and 
reduces the number of special tools required, and per- 
mits special training of men using and caring for same. 

The Chicago & Eastern Illinois recently rebuilt 2,000 
cars in its Oaklawn shop, using this system. The bodies 
of the old cars were stripped and underframes cut up 
for scrap on separate tracks. These cars were as- 
sembled at the rate of five per day on one stub end 
track in twelve working positions, the cars being moved 
from one position to another by the workmen. 

The work on these cars was classified as follows: 


Stripping car body and cutting up underframe for scrap 
Dismantling trucks 

Assemblying trucks 

Fitting up and reaming steel parts at bench 

. Driving rivets with pneumatic hammer at bench 

Fitting up stcel parts on car body 

Reaming holes for riveting 

Riveting steel parts with pneumatic hammer on car 
Riveting steel parts with gap riveter at bench and on car 
Applying air brakes complete 

Applying steel doors 

Applying floor 

Applying side and end plank 

Spraying car body, trucks, and underframe 

Stenciling car 


This method had a great advantage on account of 
this classification of work. Mechanics and helpers 
who are often below the average on heavy repairs, 
when work is not classified, with few exceptions, be- 
come very efficient on positions where they are best 
adapted to work. 

Production 


We are all familiar with the various methods used 
for getting production from the workman; the day 
work system, probably most commonly used, on which 
the amount of work performed depends entirely on the 
supervision and judgment of the foreman, and the wil- 
lingness of the workman to perform a fair day's work; 
the day work system, on a production basis, where a 
definite task is assigned to each man to perform, or 
where certain checks are made to determine the effici- 
ency of the workman; the piece work or bonus system, 
whereby the workman is paid according to the amount 
of work performed. The latter system is the one used 
by the Chicago & Eastern Illinois in a majority of its 
shops in the car department. 

Our piece work schedules are based on what we con- 
sider the production of an average workman working 
day work. This is a very important factor in piece 
work, as efficiency is often affected and dissatisfaction 
created by establishing piece work schedules on the 
production of the best workman, thereby depriving him 
of increased earnings, which he should enjoy on ac- 
count of his natural ability and interest in his work. 
The hourly rate of the workman is given the same 
consideration on piece work as it is on day work, each 
workman being paid on piece work according to his 
hourly rate. 
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Piece work schedules should never be installed until 
careful time analysis has been made of the various 
items of work and comparison of cost on piece work 
versus day work has been made. This in itself will be 
of great benefit in eliminating many unnecessary de- 
lays, such as waiting on material, insufficient tools, or 
improper methods of performing work. In other 
words, the installation of piece work will bring about 
a more thorough study of all the factors which should 
be considered for the efficiency of the shop which I 
have mentioned before, such as shop tools and ma- 
chinery, material and supply, etc. 

The time required by the foreman for personal 
supervision of his men to keep them busy will be re- 
duced, and this can be diverted to more thorough in- 
spection of cars or other work before and after repairs 
are made, and on account of the detailed and syste- 
matic inspection required, a better quality of work is 
insured. 

The work of repairs is expedited where men are 
working on piece work, thereby reducing the delay to 
freight and equipment on repair tracks to a minimum. 

Piece work also provides a good method for ac- 
curately determining the efficiency of the individual 
workman or shop. The local foreman is sometimes 
criticised unjustly for the efficiency of his shop on day 
work, but he has no actual figures to show the efficiency 
of his shop. Piece work also insures a balanced force 
at all times of the actual number of men required for 
the work being performed at each point. 

Another reason why piece work is successful is that 
it creates a personal interest in every ambitious work- 
man, because he is being paid according to his ability, 
as compared with his fellow workman, and the stan- 
dard is raised to the best workman instead of to the 
poor workman, as it sometimes is on a day work basis. 
When assigned to piece work, the workman immedi- 
ately eliminates all possible delays, and many times 
figures out new methods for performing the work and 
suggests to the foreman ways in which the work can be 
expedited. As a result of this personal interest, many 
experienced and inefficient workmen soon develop 
into good mechanics. If piece work is to be really suc- 
cessful, the average workman must be able to make 
more than his hourly rate in accordance with his in- 
creased effort over day work. If the workman is able 
to increase his hourly earnings, we will receive his 
hearty co-operation, and he will be better satisfied. 


Discussion 


There was an animated and extended discussion of 
the advantages of day work as compared to piece work, 
the majority opinion apparently being that at large car 
repair shops the combination of the progressive system 
of car repairs with the piece work wage system is most 
conducive to efficiency, piece work without the pro- 
gressive system being best at smaller repair points. 
There were numerous adherents to the day work sys- 
tem on a production basis, however. 

One member said that piece work tends to promote 
dishonesty, and another countered with the expressed 
opinion that proper inspection will prevent any tend- 
ency in this direction. The latter also raised the 
question if it is not dishonest under the day work sys- 
tem for one man capable of 25 per cent greater pro- 
duction than another to restrict his output simply be- 
cause his pay is no greater than that of the less ef- 
ficient workman. 

Referring to the fact that the use of the piece work 
system of wage payment tends to facilitate placing men 
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at work for which they are best adapted, another mem- 
ber said that piece work has made some very good em- 
ployees out of some who were not so good. He also 
said that, in his opinion, it makes poor employees out 
of some who were formerly good. 

Mr. Huf's remarks regarding material handling and 
Shop machinery met general approval. 


Question box report 


HE report of the Question Box Committee, includ- 

ing both questions and answers, was read in part by 
B. F. Jamison, special traveling auditor of the Southern, 
Meridian, Miss., and in part by G. K. Oliver, passenger 
car foreman of the Chicago & Alton, Chicago. The 
committee desired to have it thoroughly understood 
that the answers were not official in any way, but 
simply the committee's interpretations of the rules sub- 
mitted for such helpful information as they might con- 
tain. 

A total of 42 questions were submitted, but of these 
the last seven were held over until the next convention 
due to lack of time for their proper consideration. The 
discussion centered around questions 1, 10, 12, 18, 24 
and 34, questions 18 and 24 being referred back to the 
committee for further consideration. 


Question I 
1—Q—Does the appiication of A. К. A. wrought iron bottom 
connection rod in place of Schaefer bottom connection. rod 
constitute wrong repairs? | 
A—No; provided А. К. A. standard brake connection is used. 


T. S. Cheadle (R. F. & P.): The only question in 
my mind is that the last word in the answer would be 
better if it were “proper.” I mean to substitute the 
word “proper” for the word “used” in the answer to 
Question 1. The question is answered correctly with 
that one word put in there. They must have in mind 
that the A. R. A. standard for rods would not be 
proper, and in that case I suppose you would use the 
owner's standard. I don't see what else they could 
have in mind, and if the word “used” were “proper” it 
seems to me the question would be answered more un- 
derstandingly than it is. . 

E. S. Swift (Wabash): I think the answer as in- 
tended by the committee was that the wrought iron rod 
in place of the Schaefer rod would not be wrong re- 
pairs providing the wrought iron applied was A. R. A. 
standard. 


Questions 2 to 9 


2—Q—Statement—Rule 32 provides, that damage to any car 
caused by handling of cars with broken or missing couplers or 
couplers out of place, is handling line responsibility. 

Question—If a coupler falls on the track and damages 

one or more brake beams in the same train, is the handling 
line responsible for this damage under this Rule? 

A—No. Owner's responsible. See interpretation 9, Rule 32. 

3—Q—1f a 514-1п. by 1054-in. axle is removed on account cut 
a journal, turned to 53&-in. by 10%-іп., and replaced, should a 
defect card be applied for scrap axle? 

A—Question returned to party on account of being mechan- 
ically impossible to perform the operation as detailed. 

4—Q—Is a Cardwell spring rod А. К. A. material? 

A—Yes. See Interpretation 1, Rule 101, page 127. 

5—Q—Referring to Rule 95, 15 а wcod block in place of a 
complete friction draft gear missing a cardable defect in 
interchange ? 

-I—Yes. See Interpretation 4, Rule 88, page 1006. 

6—Q—If our repair card covering coupler renewed bears 
the statement "Wrong repairs", is joint evidence necessary 
hefore the owner can demand a deíect card for wrong repairs? 
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A—Joint evidence should be executed, However, if the re- 
pairing line acknowledges that they made wrong repairs they 
should protect the owners. See Interpretation 4, Rule 87. 


7—Q—Does labor charge for coupler and gear R. & R, 
per Rule 107, Item 122-4, include labor for vertical rin R. & R. 
per Item 115? : 


Al—Sce Supplement 1, effective 8/1/28. Item 122-A, climin- 
ated vertical pin included in Item 117. 


&—Q—Are a bent brake pipe, truck sides scarred by sliding 
on rail and slivers from crossing planks on the wheels suf- 
ficient indications that two brake levers and bottom rod were 
missing on acount of derailment, the brake beams themselves 
being O. K.? 


A—If an investigation: develops no derailment, the owners 
are responsible. 


9—Q—Two brake beams, found bent inside car, were re- 
newed; there was no record of unfair usage; six days later 
the receiving line cards for one inter sill broken on acccount 
of derailment. Should a charge for brake beams be cancelled? 

A—No; unless brake beams were damaged under Rule 
32 conditions. 


Question 10 


10—Q—If a tank car bas a shifted tank, and repairs are made 
and the car is accepted О. К. by an intermediate line, shoulda 
charge for repairs be cancelled if the owner finds the tank 
shifted when the car arrives home? 


A—No; if proper repairs were made. 
_ C. J. Nelson (Chicago Interchange Bureau): Fear- 
ing a possible misunderstanding with regard to Ques- 
tion 10, I should like to ask the committee just what 
they had in mind in connection with their answer. As 
I understand it, this is a case under Rule 44, and if 
that is true, it would seem as though the committee 
intended to convey the fact that the car owner is re- 
sponsible. | 

Мт. Jamison: I do not think that it was the inten- 
tion of the committee to convey any such impression. 
The tank car owner would have a perfect right under 
Rule 44 to demand a statement accompanying his bill, 
but if a few days later the car arrives home and the 
tank was shifted again, that would be no reason why 
the bill in the first instance should be withdrawn, un- 
less there was evidence that proper repairs were not 
made, such as the use of the wrong kind of bolts. I 
think the committee’s answer is correct. 

Mr. Nelson: I just raised the question because it 
is a very important one. You are no doubt aware of 
the difficulties we have in cases under Rule 44. 


Question 11 


11—Q—Does Rule 108, which prohibits a charge for either 
labor or material in applying “spring cotters or split keys, 
under all conditions,” apply to coupler release levers R. & R. 
or R. per Rule 107, Item 254-A? 

A—Yes. Item 254-A, Rule 107, gives an arbitrary labor 
charge of 2 hours for R. & R. or R. of lift lever. 


Question 12 


12—Q—If the load limit per Rule 86, is not changed іп 
accordance with a new light weight, should the entire charge 
for weighing be cancelled on account of violation of Rule 30, 
Section (g) ? 

4—1f failure to change load limit necessitates reweighing the 
саг, the entire charge for reweighing car should be cancelled. 
If not reweighed, credit should be allowed per item 419-B, Rule 


107. 

James Mehan (Milwaukee): I am wondering 
where the Question Box Committee got the authority 
to say that that bill should be cancelled. There is noth- 
ing in the rules today to warrant such a ruling or such 
an answer. I suppose if the question were ever ruled 
on officially, it might be ruled just as this committee 
has ruled, but I think it very dangerous to set out a 
ruling of this kind that wouldn't be accepted as author- 
itative without an official ruling. 

Mr. Oliver: The answers to questions here are 
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only the opinion of the members of the Question Box 
Committee and are presented only for constructive 
criticism and correction if necessary. 

Mr. Nelson: I believe that it is a well understood 
fact that any of these questions that may be answered 
are intended only as an interpretation of the rule as the 
committee understands it. 

Certainly we must exercise our best judgment in 
carrying out the spirit of the rules on a common sense 
basis, and while there may be something:to what Mr. 
Mehan said, I don't think we are in any way infringing 
on the authority of the Arbitration Committee or any- 
one else by following what seems to be the opinion of 
this, I should say, very wise committee. I am very 
much in favor of letting the question and answer stand 
just as it is. 

Mr. Oliver: In making the answer the committee 
gave on this question, the whole subject of the question 
was that the work was not completed, making it neces- 
sary to do the work over again. Therefore, the work 
being incomplete was wrong repairs. The car owner 
should not be compelled to pay the bill twice, and the 
line that did the work properly should not be penalized 
by having their bill withdrawn. The man who failed 
to do the work in the first place should not receive 
compensation for the work performed. 


Questions 13 to 17 


13—Q—If the load limit, per Rule 86, is not changed in ac- 
cordance with the new light weight is joint evidence necessary 
to establish the repairing line's responsibility ? 

A—Yes. 

14- Q—On page 134, under “Weights of Draft Springs,” the 
first four items are shown as A. R. A. springs. Are the 
other springs shown in that list also A. К. A. springs? 

A—No; except Cardwell С type, Class 23. 

15—Q—Referring to Rule 17, Interpretation 24, should new 
or second-hand credit be allowed for the cast steel yoke re- 
moved when not defective? 

A—Credit should һе allowed on pound basis, per Item 114, 
Rule 101. Е 

16—Q-—If a car is reweighed 10-1-26, at which time there 
was no load limit stencilling on the car, is joint evidence 
that load limit was not changed valid? 

A—Yes. Joint evidence is final, Rule 12. 

17—Q—Is an additional labor charge for brake hanger key 
oe pe pin permissible in connection with renewal of brake 

am? 

A—Yes; if the brake hanger key bolt or pin is defective or 
missing. Item 45, Rule 107. 


Question 18 


18—0Q—Is it wrong repairs to apply an A. К. A. standard 
S-in. by 7-in. by 6%4-in. (or 9%-іп.) butt and an A. К. A. 
standard lY4-in. by 5-іп. riveted yoke in place of a 5-in. by 
7-in. by 8/-in. butt coupler and l-in. by 5-in. riveted yoke 
standard to car? (See Rule 17, Section "a".) 

A—No; providing draft arrangement will allow proper 
application. 
(Referred back to committee for further consideration in view 
of conflicting opinion.—EDITOR.) 


Questions 19 to 23 


19—Q—If a wooden underframe car has three new sills 
broken and three old sills broken, must a statement be fur- 
nished the car owner or are the old breaks classified as "other 
old defects" as stated in Rule 44, Section (1)? 

A—Statement must be furnished as per Rule 44. 

20—Q—If air brakes are cleaned February 1, 1928, and are 
again cleaned on account of being inoperative by another road 
April 1, 1928, must charge for repairs 2-1-28 be cancelled? 

A—Yes. Second cleaning is done on the sixtieth day. 

21—0—15 a bent sill step or a bent erab iron on a tank car 
running board a cardable defect when there are indications, 
but not positive evidence, that the car was cornered? (See 
Rule 33, Interpretation 2, and arbitration Case 954.) 

A—The owners are responsible if the car is not damaged 
under Rule 32 conditions. 

22—Q-—Should а car without any light-weight stencilling be 


November, 1928 


Railway Mechanical Engineer 


weighed during rain, snow, sleet or heavy winds? (See Rule 


30, Secon "c"). А 
А—Үесз. Considered parallel to Paragraph 8, Section F, 


Rule 30. , 
23—Q—1i a foreign line reweighs a car which has no load 


limit stenciliing, may the load limit be stencilled in accord- 
ance with the new lightweight and Rule 86, the owner evi- 
dently having failed to stencil the car with load limit? . 

A—No. See the first and second paragraphs of note under 
Section H, Rule 30. 

Question 24 

24—Q-—Is it wrong repairs to apply a pair of wrought-stecl 

wheels on axle with 5-in. by 9-in. journal in place of cast iron 


wheels with same size axle? 
A—No. See Rule 70 and Interpretation 1, Rule 70. 


Mr. Mehan: I suggest that the answer to Question 
24 be reversed because Rule 70 does not give you the 
authority to apply a wrought-steel wheel to a car to 
take the place of a cast-iron wheel. 

Mr. Oliver: 1 don't believe there is anything in 
Rule 70 that says you can't use a wrought-steel wheel. 
There is something that says you can't charge for it if 
you do use it. 

Mr. Mehan: Rule 70 does specify the kind of 
wheels that may be substituted by wrought steel and it 
doesn't include cast iron for some reason or other, and 
I think the reason is you can't apply one A. R. A. 
standard to a car owner's car and assess him for it 
when he is doing all he can to comply with the A. R. A. 
standards. 

W. J. Owen (Р. & P. U.): I can heartily support 
Mr. Mehan. As I understand it, you have no right to 
substitute wrought iron wheels in place of cast iron 
wheels under cars of 100,000-lb capacity or less, but 
you do have that right under 140,000-Ib capacity. You 
have the right to substitute wrought iron wheels in 
place of cast steel wheels on all cars of any capacity, 
because the wrought iron multiple wear wheel is an 
А. К. A. standard wheel and the cast iron wheel is a 
standard A. R. A. wheel under cars of 100,000-Ib. ca- 
pacity or less. 

Mr. Nelson: I can't by any stretch of the 
imagination see how any car owner would or 
could object to getting a pair of wrought steel wheels 
in place of a pair of cast iron wheels, and it is my 
opinion that the demand for wrong repairs will be so 
far apart that there will be absolutely no danger in- 
volved in allowing this question and answer to stand as . 
it is, and I recommend that we proceed. 

C. C. Hennessy (Big Four): I don't like to see the 
answer to Question 24 passed up as it is. “Is it wrong 
repairs to apply a pair of wrought steel wheels on axle 
with 5-in. by 9-in. journal in place of cast-iron wheels?” 
That answer, to be right, should read: "It is wrong 
repairs, and a defect card should be attached to car 
covering." 

You can bill for wrong repairs to the car owner to be 
reimbursed by or through a defect card you put on the 
car. If that was a 6-in. by 11-in. journal, the answer 
would be all right and it would not be wrong, but with 
the 5-in. bv 9-in. journal, it is wrong repairs. 

Mr. Nelson: Mr. Chairman, in order to expedite 
the matter I am willing to appeal to you under par- 
liamentary rules. I think the question is out of order 
and that we should proceed. 

Secretary Sternberg: Inasmuch as there was some 
dissension and difference of opinion on Question 24, 
and rather than leave it standing as it is, I should like to 
make a motion that it be referred back to the Question 
Box Committee for further consideration. 

Mr. Nelson: I second the motion. 

(The motion was put to a vote and was carried.) 
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Questions 25 to 32 


25—Q—If a coupler with vertical pin is standard to a car 
and a type D coupler with vertical pin (all other specifications 
being A. R. A. standard) is applied, should car be stencilled 
"A. R. A. Type D Coupler?" 

A—No. Not A. К. A. standard. 

26—Q—Rule 107, Items 55 and 305. What is the proper 
labor charge for one 8-ft. brake chain and two 5$-in. by 2%4-in. 
brake chain bolts applied at the same time a brake rod sheave 
wheel is applied? 

A—The proper charge is .7 hrs. Each operation independent 
of the other. 

27—Q—Rule 108, Section B, states no labor or material 
shall be charged for wood screws (other than lag screws), ex- 
cept where six or more are applied. Is it proper to combine 
charge for screws when four are applied at A end and four 
are applied at B end in separate pieces of running board, 
thereby making a charge of eight screws? 

A—Yes, if applied at same shopping of car. 

28—Q—Rule 101, Items 171 and 107, Item 230, also Rule 111, 
Item 4, Note and Item 23. "What is the proper labor and 
material charge for two retaining valve lag screws applied? 

A—Charge for labor and material should be 21 cents, per 
Item 23 and note under Item 4 of Rule 111. . 

29—Q—Rule 2, Section F, Item 2. Should transfer authority 
be issued for a loaded car in interchange with a Vulcan oil 
box broken; also does this oil box constitute a non A. R. A. 
standard? 

A—Transfer authority due on foreign cars. Non A. К. A. 
standard oil box. 

30—Q—Rule 107, Items 90 and 116. What is the proper 
labor cante for ten draft pan bolts 54-in. by 2-in. applied at 

end? 

A—One and 2/10 hours per Item 116, Rule 107. Also see 
note following Item 87, Rule 107. 

31—Q—A сат is received home properly carded for entire 
superstructure above the floor missing. When car is rewcighed 
and stencilled, is И considered a per diem or non per diem 
car when on home line? Р 

A—A charge of $4.15, per Кет 419-A, Rule 107 is proper 
for reweighing and restencilling all per diem cars regardless 
of whether on foreign or home rails. 

32—Q—Rule 101, Items 178,179, and 180. These Items show 
prices for pipe on the foot basis. On what basis should charge 
be made for 13-in. of pipe? 

A—One and 1/12-ft. at the rate shown in Item 178, 179 and 
180, Rule 101, plus 2 threads cut per Item 28, Rule 111. 


Question 33 

33—Q—Rule 107, Item 237-A. Should a charge be made for 
a body truss rod nut at A end, when the end sill is applied 
at the B end? 

A—No. See Note under Item 42-B. Rule 107 

R. Vineyard (M-K.-T.): In connection with this 
I should like to call your attention to Item 237-A of 
.Rule 107 which provides for a labor charge of 4 hrs. 
for the application of this item. This item also pro- 
vides that no reduction will be made for turn-buckles 
as A. R. A. standard and it is my contention that the 
note under Item 42-B of Rule 107 does apply and that 
you are entitled to your rate charge for body truss 
rods. 

Mr. Swift: I haven't the item here, but I believe it 
refers to “опе or more оп the same rod, .4 hours.” If 
it is necessary, of course, to take the one truss rod 
nut off and slacken the other, vou couldn't charge for 
one and it would naturally cancel the charge for the nut 
on the other end of the rod. The item says, “one or 
more on the same rod, 4 hrs." 

The item you have reference to refers to Rule 107 
and that is for labor. It doesn't say anything about 
material That is the reason it was interpreted in the, 
manner shown. 


Question 34 


34—Q—Rule 2, Section F, Item 7. Should transfer author- 
ity be issued in interchange for a loaded car with any or all 
inside metal roofing in a defective or missing condition con- 
tents of car subject to be damaged by rain? à 
A—Yes. 


Mr. Nelson: Fearing that this question might have 
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been put by a car man located at a point other thana 
large terminal, I am somewhat alarmed about the pos- 
sibilities of misinterpreting the answer. The answe: 
in itself, is, in a measure, correct, but if it is agreeable 
to the committee and to the members here, I should 
like to suggest adding the words "Except when repairs 
can be made without undue delay or damage to lading.” 

Mr. Owen: I second that motion. 

(The motion was put to a vote and carried.) 


Question 35 


35—Q—A foreign car is received in shop, defect carded for 
one pair of slid flat wheels at R. & L.-1, and at the same time 
a Vulcan truck side is removed, repaired and replaced at Loca- 
tion R-1 and R-2. What is the proper labor to be charged the 
car owner for removing and replacing the truck side? The 
truck side was only repaired. 

A—Total charge for all repairs mentioned 6.8 hrs., plus 1 hr. 
for jacking as per Items 485 and 496 of Rule 107. Divided as 
follows: Charge 4 hrs. for change of wheels and 1 hr. for 
jacking, covering renewal of wheels against defect card: 
charge 2.8 hrs. against owner for labor to R. & R. truck 
side for repairs. 


Report and discussion 
on А. К. A. rules 


Chairman G. W. Moore (Frisco): It has been 
recommended that we take Supplement No. 1 to the 
A. R. A. Rules of Interchange and read each item, 
passing on it as we go along. I shall ask the chair- 
man of the A. R. A. Committee, G. K. Oliver (C. & 
A.), to please come forward and read the rules. 

(Mr. Oliver read Rules 2 and 3) 


Rule 3 


T. S. Cheadle (R. F. & P.): I should like to ask 
one question, Page 4, Paragraph 2, regarding 6-in. by 
8-in. couplers on cars rebuilt after July 1, 1928. Does 
that mean regardless of how much you spend on the car 
or how much of the car is rebuilt or renewed, you can't 
re-stencil it "rebuilt" until you put on a 6-in by 8-in. 
shank coupler? 

C. J. Nelson (Chicago Interchange Bureau): I 
may be wrong, but it is my personal opinion that it 
would be asking a great deal of the chairman of the 
A. R. A. Committee to pass on important questions of 
that kind. I believe there is considerable misunder- 
standing in connection with this question of a rebuilt 
car and I doubt that we are in a position to analyze 
and decide these questions on this occasion. 

I believe, however, just expressing my personal view, 
that this requirement Mr. Cheadle referred to, refers 
probably to these rebuilt cars as outlined in the recent 
circular published by the American Railway Associa- 
tion. 

J. J. Gainey (Southern): According to the reading 
of this rule, a rebuilt car is one that you write out and 
write back in again, and when you do that you must 
apply that coupler if you class it as a rebuilt car. 

C. M. Hitch (B. & O.): Icanonly agree with what 
Mr. Gainey and Mr. Nelson have said. I think what 
constitutes a rebuilt car is a very important question, 
and as Mr. Nelson said, I don't believe this body here 
can decide that. However, Mr. Gainey said that so 
far as he can get out of the rules, the rebuilt car 15 а 
piece of equipment that is written off the books and 
brought back on the books at the new value after it 
is rebuilt, and it has to be recorded by the American 
Railway Association in order that they may know 1t 15 
a rebuilt car. 
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Mr. Nelson: It would be interesting to get an ex- 
pression from the gentlemen here, and in order to 
bring that about I move that it is our opinion that this 
provision of Rule 3 refers to a car considered rebuilt 
under the regulations. 

Mr. Hitch: I second the motion. 


Chairman Moore: It has been regularly moved and. 


seconded that it is the opinion of this body that the re- 
built car would be classed the same as the new car and 
it would be necessary to apply the 6-in. by 8-in. shank 
coupler. 

(The motion was put to a vote and carried.) 

J. H. Eddy (Central of New Jersey): Referring to 
Paragraph 6, there are numerous types of direct lifts 
with a coupler lock and I believe that any one will meet 
the requirements of the rules. If a carrier should ap- 
ply their standard, it should meet the requirements and 
no exception should be taken, because there is no neces- 
sity of changing it until you have to make alterations 
on the coupler or lift, and then if you want to make 
it standard you can do it at your own expense. 

D. E. Bell (Can. Nat’l): Our road has had a lot 
of trouble with private lines over this question, and as 
I interpret Rule 88 it should apply to labor charge only. 
In some cases the total material cost is eleven cents 
and they cost about $5 to handle. 

(Mr. Oliver read Rules 11, 17, 24 and 26.) 

Rule 26 | 

В. F. Jamison (Southern): I presume that there 
are others besides myself who would like to know 
something more about the rules than we are able to 
draw from them. The language of this last one seems 
to leave room for a question in the first paragraph, 
"the renewal to be confined to the defective bar or 
bars," while in the last paragraph it reads: "Scrap 
credits shall be allowed for undamaged parts thus re- 
moved." 

The question has been asked repeatedly: If we have 
a bottom bar broken, or one side of one truck, shall we 
renew both the top bar which is not broken, and the tie 
bar? The question is: Is that what is referred to 
when they say "Scrap credits shall be allowed for un- 
damaged parts thus removed." If that is what the rule 
intends, then why use the last line of the first para- 
graph, "the renewal to be confined to the defective bar 
or bars." 

W. J. Owen (P. & P.U.): The last paragraph re- 
fers to undamaged parts, which are bolts, when you re- 
move them without damaging them. If you have a 
bottom arch bar broken, the rule plainly states that you 
must confine your renewal to the bar that is broken; 
therefore, you are unable to remove the top bar and 
renew it. You should confine your work to the broken 
bar, and it is not necessary to remove or renew the 
bottom tie strap. You should either turn up the gibs 
on the bottom bar that is renewed or put a pin in, 
welded, or spot welded with electricity, or put a rivet 
in 1% in. or 1% in. in size. You are allowed 50 
cents, I believe, for the first rivet, the same as in the 
riveting prices, and 20 cents for the second rivet. 

There is no price for removing the top bar, taking it 
to the drill-press and drilling it, but I think you are 
compensated for your trouble by the units or for 
welding it in. The rule plainly states that you must 
confine it to the broken bar. 

J. A. Truesdale (St. Paul, Minneapolis) : I can't 
go along with Brother Owen in his statement that it is 
not necessary to apply the gib. Му understanding of 
that rule is that we must apply the gib and also the pin 
or rivet. I believe this rule plainly reads that way. 
The diagram which I wanted to refer to states 
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"Turned-up ends optional. Designs No. 1, 2 or 3 
may be used." 

Mr. Cheadle: The question as I understand it is as 
Mr. Owens explained, but I am wondering what kind 
of a job we are going to have when we get through 
with it. It will be terrible and we will have terrible 
cars. 

The question I had in mind was that in a great many 
cases the top bar will be too long and it will have to 
be cut off, making an additional awful looking job. I 
wonder what can be charged for it, or should we do it 
at all. 

Mr. Gainey: I think the rule is pretty plain for the 
greater part of it, and I agree with Mr. Owen. In 
answer to Mr. Cheadle, if the bottom bar is broken, if 
you put a bar back on there with a lip, the top bar is 
standard according to those rules. I can see no reason 
why you can't cut both ends off, fit it to the bottom bar 
and make a charge for the bottom bar. | 

M. E. Fitzgerald (C. & E.I.): I just don’t go along 
with that argument very well I can't connect the ar- 
gument in connection with cutting off bars, etc., with 
this rule for the simple reason that the rule is clear and 
it indicates that there are three methods, any one of 
which may be pursued in repairs to cars on your rails. 
If you get a car on your rails with the bottom bar 
broken, there is no reason why you shouldn't turn up 
the ends of that bar. You can go right along and ap- 
ply a bar of equal length to the present top bar, which 
is good, and rivet it or pin it. Then you don't turn 
it up. You don't affect the top bar in any manner only 
by drilling and applying the rivet. Therefore, there 
wouldn't be any necessity whatsoever for cutting off 
that top bar, unless you as the repairing line deem that 
Cut No. 1 was your standard method of applying the 
bar. It doesn't force you to do that; you have the 
other two methods which in no way affect the length of 
the old bar on the car. 

I take it that the committee in giving us these op- 
tional methods took into consideration the fact that 
they had limited us to the renewal of broken bars and, 
therefore, we had to confine ourselves in repairs to a 
bar that would match up to the one on the car without 
a lot of unnecessary work for which they provided no 
labor charge. 

Under No. 2, as I stated before, you are permitted to 
apply a bar of equal length with no trouble at all. I 
think if you will read the rule carefully it will not cause 
you a great deal of trouble and the cars will look as 
well as they ever did. One thing we are assured of, if 
we have a new bar under the car we have a little bet- 
ter application. That was the idea, and as long as we 
are confronted with the arch-bar truck I think we are 
going a long way towards safety by trying to comply 
with this rule and not niaking it too hard by jumping 
around and assuming that we are going to lose a lot of 
money and disfigure the appearance of the cars. You 
don't change the appearance of the car at all unless you 
look at the rivet. 

R. Vineyard (M-K-T.): If you have a car that al- 
ready has a bar applied on one side with a lip, natu- 
rally you would assume that the lip-type was standard 
on that particular car and you wouldn't want to apply 
another bar on the other side with a rivet. If you 
are renewing a bar and find that the top bar is too long 
to accommodate the lip bar, you would naturally have to 
cut it off. The gentleman was asking whether or not 
we should have a charge for that bar. 

F. A. Starr (C. & O.): The rule plainly gives you 
three different methods of performing the work. Re- 
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gardless of the fact that the lip bar is standard on the 
car and it may be on one side of the truck, you are per- 
mitted under these rules to apply a bar with a rivet. I 
think we are making a mountain out of a molehill and 
assuming a lot of trouble that perhaps we will never 
come in contact with. 

O. H. Clark (M. P.): We have placed the bars in 
that manner on several occasions. In some cases we 
found it necessary to cut the top bar off. Before that we 
made a charge of $1.70 per hundred, as outlined in 
` Item 441, Rule 107. We have always applied that 
principle in cases of that kind. For instance, we get 
cars occasionally whose brake shafts are not drilled for 
cotter keys. We take those brake shafts off, drill the 
holes, and charge $1.70 a hundred, on the basis of Item 
441. That is the same principle we would apply to 
cutting off a top-arch bar. 

Mr. Hitch: One thing I have had in mind, was the 
question discussed here yesterday relative to fitting the 
coupler pocket gibs securely to the offset in the coupler. 
As we are going to put the gibs on the end of the bot- 
tom arch bar to strengthen conditions, it seems to me it 
is more important that the gib be properly fitted to the 
end of the top arch bar. If not, it is useless to put the 
gib on it. You have a variation of 1/32 in. and if you 
don’t come within that dimension, your bill is null and 
void. 

W. Р. Elliott (Т. К. К. of St. Louis): Suppose you 
have a car coming into the shop with both sets of arch 
bars bent on each side. Would you renew those and 
make them comnly with those rules? Remember, they 
are just bent 

W. M. Allison (D. T. & І): I am glad Mr. Elliott 
asked that question as the matter was brought to my 
attention within the last ten days. We put out instruc- 
tions on our road and took this stand: If both arch 
bars were bent, even though they could be straightened, 
in view of this Rule. if we would put back the same 
bars which were defective or which would become de- 
fective must be renewed as per the specifications, that 
We should put on the bar which is described by the 
A. R. A. instead of making the repairs to defective 
bars. I should like to know if it is the consensus of 
this body that my instructions are right on that. 

Mr. Nelson: In order to expedite this question and 
get something definite on record, I move that it is the 
sense of this body that any arch bar that may be de- 
fective must be renewed as per the specifications, that 
any of the three optional methods provided in the cuts 
may be used, and that the renewals shall be confined 
to the defective member. 

Mr. Jamison: I second the motion. 

Mr. Fitzgerald: I believe Mr. Nelson is going to 
withdraw that motion. As I read Rule 26, it is rather 
clear. We are muddying the water. The rule starts 
off with "Where necessary to renew," and it says noth- 
ing about repairing. If you have a bar on a car that 
doesn't require renewal, I don't take it that you have 
to go ahead and change out the man's material and 
bring about this standard. They plainly confine you 
to renewals, not repairs. 

On the other hand, going back to cutting off bars, I 
don't see where we are ever going to be confronted 
with that problem at any time. If you look at the cut 
carefully you will see that when you renew a bottom 
bar under No. 1, you extend it outward and bend it 
up over the extended end of the top bar, and if you 
look at it more closely and follow it clear across, you 
will see, if this is printed according to scale, that it 
indicates the top bar is identically the same length, 
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whether it has the turned up gib or not, in order to ex- 
Mis the bottom bar outward and bend it up over the 
end. 

The fact is, if we interpret this rule and study it over 
carefully it will not cause us any trouble. It 1s a satety 
measure, a good rule, and I don't believe that many 
lines will accept, if you do renew. I have no objection, 
but the rule doesn't give them that authority, and I 
don't think car owners will object greatly if you do 
follow this method in the case of a bent bar. You 
show it defective and bent beyond repair; go ahead 
and do it, and they will pay your bill. 

Mr. Cheadle: I want to answer the question raised. 
Mr. Fitzgerald's position may be all right on his road. 
On our lines we handle perishable commodities and we 
carry in stock made-up bars for cars of certain roads. 
Necessarily we are not going to carry two kinds of 
bars, flat and turned-up gib. I think the gentleman who 
said they made a charge for such work would be justi- 
fied. The question of cutting off bars, as raised by 
Mr. Hitch, is due to the fact that the bars are not 
even, and you will have a hard job if you don't fit 
them. You might as well not put a bar on. 

Mr. Elliott: I should like to get clear on this be- 
cause it is a very vital thing on a big switching line like 
ours. We have a good many bent bars in the course of 
a year and I should like to know what is the right thing 
to do. We would rather straighten them, of course, 
but we want to be right. Should we renew a bent bar 
or not? My opinion is that we should renew a bent 
bar because it is a defective bar. 

Mr. Nelson: . In defense of my motion, particularly 
regarding the bent arch bar, I just want to say that it 
was based on common sense. It seems to me that inas- 
much as this rule was provided to reinforce the arch 
bar truck, we should take advantage of every oppor- 
tunity to do that job, and it seems reasonable to assume 
that anyone would deem it good practice to perform the 
proper reinforcement when the car is on the repair 
track and you are dismantling the truck. I personally 
do not believe that any car owner in view of this rule 
would object to a bill of that kind. 

Mr. Gainey: I agree a great deal with Mr. Fitz- 
gerald here. I am still of the opinion, as I said before, 
that a great many roads are going to order their iron 
in lengths and they are going to order it to put the gib 
on. I still say that if the top bar is standard according 
to the rules, they have a perfect right to cut it off and 
fit it to his bottom bar and charge for it. My good 
friend over there said you can't make a job of it. You 
make a job of it when you make the new bars, and why 
can't you make a good job using the other bar? 

In answer to Mr. Elliott, and we might as well be 
fair with one another, if that car has been in an acci- 
dent and it has been derailed, you are going to straight- 
en these bars and put them back on. There isn't any 
use of us getting up here and saying we are not going 
to do it because that is exactly what we are going to 
do. 

There is only one thing, not quite clear to me. For 
example, we have a great many 80,000-Ib. capacity cars 
with arch bars that this bar cannot be applied to. I 
want to know what they are going to do if they will 
try to put this bar on the 134-in. by o-in bar, and 
whether they can charge for it or not. 

Mr. Bell: I was hoping that somebody else would 
raise two points I have in mind. Mr. Gainey touched 
on one of them, that is the question of the car which 
has different centers. Оп some of these cars there is 
a different drop from the top of the car above the 
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journal box to the bottom of the car. I should like 
to know whether it would be in order to use a bar of 
specified dimensions, that is, so far as thickness and 
width are concerned, and of course forge it in order to 
maintain the owner’s standard so far as true wheel base 
is concerned. 

Another point is the question of broken arch bars in 
derailments. When we apply the new A. R. A. stan- 
dard, are we justified in charging for the betterment ? 

Е. W. McGrath (Skelly Oil Company): My opinion 
of this matter is that if the car is derailed and the arch 
bar is bent, the railroad company is responsible, and 
I can’t see where the private owner has any right to 
complain as to the manner in which repairs are made, 
whether it is renewed completely or the arch bar is 
straightened. If the bar is straightened and equipped 
the same way the car was originally, I see no reason 
for the car owner to complain, but at the same time, in 
due fairness to the rule, and also to the fact that it 
would better the car (and eventually we will not have 
to renew these bars to strengthen the trucks) it may be 
well for them to renew the bars and carry out the in- 
tent of the rule. 

In this respect I might say that our company is 
figuring on changing out all of the arch bar trucks. We 
hope to have that done within the next two years. The 
fact of the matter is we had a proposition a year and a 
half ago to carry this program out, but on account of 
conditions in the oil industry we had to eliminate the 
appropriation and apply it at another point. 

Mr. Nelson: I was just about at the point of with- 
drawing my motion, but in view of the remarks made 
by Mr. McGrath, I feel quite justified in asking that 
it be voted upon. 

C. C. Hennessey (Big Four): It seems to me that 
the rule is very plain as written and it really answers 
every question that has been before the house. 

In answer to Mr. Elhott, with regard to renewing 
the bar that is bent, the rule says “Where necessary to 
renew an arch bar, or a tie bar,’ and if you can 
straighten it, it is not necessary to renew it. (Applause) 

As to the charge when you have to put on a top bar 
on account of the different widths, although the car is 
derailed, the last paragraph on page 7 authorizes you 
to bill the increased cost to the car owner for a first 
application, and if you have to change the top bar in 
order to make it fit the bottom bar, you can bill the in- 
creased cost due to the first application to the car 
owner. 

With reference to drilling the top bar, that is an in- 
creased cost and is also authorized in the last paragraph 
cn page 7. I think Mr. Owen stated the question anc 
answer properly. 

Mr. Elliott: I want to have everybody get me 
straight on this. I don't want to renew these arch bars 
if I can get out of it, and as I said, under the rule I 
thought we had to. It seems to me that nobody agrees 
with me, for which I am very thankful. 

Mr. Owen: I want to make my stand clear. І don't 
think it is the intention of the American Railway As- 
sociation that we renew these arch bars and put on the 
reinforced size where they are bent and can be repaired. 
In a great many cases it would retard the movement 
of a loaded car, very important loads, too. That is 
what we are here for, gentlemen, to figure out ways 
and means of expediting the movement of equipment, 
and when we get up here and make a motion and say 
that when we slightly bend an arch bar it has to be 
taken off and a new one made, perhaps we have to 
send it to a point 100 miles away to a terminal to get 
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that new arch bar made, whereas you could put the old 
one in a small fire that you have at your small rip 
tracks and make the necessary repairs in a few minutes. 

I can’t conceive the idea that this body would go on 
record as saying that we would be compelled to renew 
the arch bar that is bent, or other parts of the freight 
car equipment. It is left up to the repairing line, and 
it is optional with them whether they renew or repair 
the parts, providing they make proper repairs. 

Mr. Nelson: My only object in offering the motion 
was that it might be possible to expedite the improve- 
ment of this arch bar truck. I thought possibly every 
car man would be in favor of that, but it is not at all 
difficult for me to realize that I have the losing side of 
the argument, so I. will withdraw my motion. 

Mr. Elliott: I believe a motion might clear this 
matter, so I move that it is the sense of this assembly 
here that bent arch bars shall not be considered defective 
arch bars under this rule in so far as renewals are 
concerned. ` 

Mr. Gainey: I second the motion. 

(The motion was put to a vote and carried.) 

(Mr. Oliver read Rules 30, 31, 32, 36, 60, 66, 74, 81 
and 84.) 


Gasket tool for steam 


and air hose 
By W. H. Durant 


HE combination gasket tool, shown in the drawing, 

has been used for over two years. The hook-end of 
the tool is used for removing air-brake and signal-hose 
coupling gaskets and for cleaning the coupling groove. 
The hook end of the tool can also be used for lifting 
steam hose coupler locks and may also be used to remove 
the Gold type oscillating steam-hose coupler gasket. The 


ү рт! 


gw 8 


Gasket tool made of Y4-in. annealed steel wire 


handle end of this tool is designed to expand air hose 
coupling gaskets when they do not properly fill the 
coupling groove, and to remove the vapor type steam- 
hose coupler gasket by inserting the tapered end over the 
gasket lock-spring ends. The tool is made of '%-in. 
annealed steel wire. A lot of 500 was recently purchased 
at 714 cents each. 


INskRTED Tooru CurTERs.— The Goddard & Goddard Com- 
pany, Detroit, Mich., describes in a 20-page, illustrated brochure 
a new and improved line of taper dovetail inserted blade cutters, 
developed primarily for heavy milling such as is found in the 
locomotive shop. The new cutter comprises only a blade and 
body, all wedge pins and holding screws having been eliminated. 
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Emergency fire hose boxes in 
the car repair yard 


S a safety measure in case of fire, sheet metal 
boxes, 18 in. by 24 in. by 30 in., provided with a 
hinged oval top, have been placed at all fire plugs with- 
in the repair yards of the Colorado Southern at Denver, 
Colo. A hose with a nozzle is always attached to the 


A fire hose and nozzle located in a car repair yard well pro- 
tected from the elements 


hydrants, but is folded up within these metal boxes. A 
hydrant wrench is left on the top of each hydrant so 
that the water can be turned on at a moment’s notice. 
Both the fire plugs and boxes are painted a bright yel- 
low so that there is no trouble in locating them in case 
of emergency. The words, "fire hose,” are also painted 
on the sides of the boxes. 


A portable rip saw for the car 
repair yard. 


qus portable cut-off saw, shown in the illustration, 
has proved a time saver in preparing lumber for 
jobs in widely separated parts of car repair yards. 
The saw and motor are mounted at one end of a 
light push cart. The lumber carriage is made from 
three 3-ft. lengths of 2-in. angles, supported by six 


A portable rip saw that can be used to advantage in the car 
repair yard 
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12-in. pieces of brake rods, the upper ends of which are 
bolted to the angles and the lower ends welded to two 
liZ-in. rods, set parallel to the center line of the car. 
A board, 10 in. wide, is secured across the top of, and 
at one side of the carriage, and at right angles to this 
board is bolted a l-in. by 4-in. board. This arrange- 
ment is used to aline short sections of lumber when 
being sawed. A chain located at the opposite side oí 
the car from the operator is used to stop the carriage 
as it is swung back for loading. A section of 2-in. by 
4-in. board is fixed flush with the top of the carriage, 
across the extreme end and close to the saw, which 
serves as a guard. 

An extension cord is provided for connection to the 
power lines. The truck can be moved from place to 
place by two workmen. 


A handy woodworking machine 


A HANDY woodworking machine has been devised 
in the wood shop of the Colorado & Southern at 
Denver, Col, for the purpose of eliminating the slow 
process of turning out flue plugs, surveyors' stakes, and 
other similar material by hand. A high-speed motor is 
geared to the spindle of a small lathe. A brass mandrel 
8 in. long is screwed on one end of the spindle. A 


Machine set up to cut flue plugs 


small cut-off saw is keyed onto the mandrel about 2 in. 
from the motor-spindle end. A tapered hole 4 in. deep 
is bored into the outer end of the mandrel. A wood 
knife, held by two set screws, extends through a slot 
that leads in to the tapered hole. The position of the cut- 
ting knife closely resembles that of the rotating pencil 
sharpeners in common use. 

In making flue plugs, one end of a stick of wood of 
proper diameter is fed into the revolving mandrel, the 
knife of which quickly shapes the plug. After the plug 
is turned, it is shoved against a small spring gage lo- 
cated on the head of the motor, and the plug cut off 
by pressing it against the saw blade. 

A detachable chute and safety guard of tin, secured 
to a wooden block, guides the plugs into a barrel placed 
beside the machine. 

The same machine, with a larger size mandrel, is used 
to turn surveyors stakes. A metal guide, with a semi- 
circular notch in the top and bolted to the lathe frame, 
aids the workman in guiding the stick straight into the 
mandrel. 
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Refrigerator cars for the Fruit 


Growers 


Express 


Waterproof floors, permanent floor racks, depressed pans 
and basket bunkers feature design 


HE efficiency of a refrigerator car is determined, 

in the main, by its ability to maintain tempera- 

tures on the inside of the car well below outside 
temperatures when reírigeration or ventilation service 
is used and above the freezing point when insulation or 
heater service is desired. Refrigeration is effected by 
the circulation of air; the warm air from the commodity 
rises to the ceiling, passes through the ice in the ice 
bunkers, thence passing out through the bottom bunker 
openings into the body of the car, diffusing through the 
load, absorbing heat from and reducing the temperature 
of the commodity. Successful refrigeration or other 
protective service cannot be obtained unless the com- 
modity loaded in the car is properly packed and stowed 
so as to provide channels for the circulation of air 
through and around the lading. Proper loading and 
packing is of the utmost importance and has been 
covered by detailed instructions issued by the railroads 


Under this practice, ice in quantities from one to as 
much as 12 tons, is placed in the body of the car and 
all the water produced by the melting of the ice is de- 
posited on the car floor. One ton of ice will release 
sufficient water to cover the entire floor more than 1% 
in. deep. This requires some form of waterproofing 
and the bunker tank also needs to be depressed so that 
the water in the body of the car will run into these pans 
at the ends of the car and thence to the car drains. 


The Fruit Growers Express refrigerator cars 


The Fruit Growers Express Companv is construct- 
ing at its Indiana Harbor shop, new refrigerator cars 
of its standard design, which embody interesting fea- 
tures in the design and construction of refrigerator 
cars for the transportation of perishable freight, such 
as bananas, berries, citrus fruits, peaches, other fruits 
and vegetables of all kinds, packing house products. 
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Refrigerator car built by the Fruit Growers Express Company 


and given careful attention, both by the railroads and 
shippers. 

The advance in the construction and resultant effi- 
ciency of refrigerator cars has been progressive since 
the benefits of its use were first established and the 
cars in general use today reflect the developments in 
the art. They do not vary greatly in dimensions and 
loading space, which is beneficial both to carriers and 
shippers. They are generally heavily insulated, to ac- 
celerate refrigeration and furnish adequate protection 
against cold. Basket type bunkers and permanent floor 
racks are coming into general use. 

The practice of body icing has grown up recently and 
is increasing, particularly in connection with some green 
vegetables which the shipper desires to keep moist. 
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dressed poultry, eggs, etc. These cars are insulated 
with high-grade insulation, 3 in. thick in the roof, 2 in. 
in the side and end walls and 2% in. in the floor, and 
are built with depressed floor pans, waterproof floors 


and floor insulation, and permanent floor racks. The 
principal dimensions and weights are as follows: 
Length between bulkheads ......:...... enn 33 ft. 2M. in. 
Width inside .. 8 ft. 4 in 
Width over side sills ................-4345.4. esiste 9 ft. 2% ir 
Height from top of floor to ceiling .................. 7 ft. 8 in. 
Capacity of tracks. ...... eve cee see onsen reh ttt tes 80,000 1b. 
Capacity of ice tanks „аер re ана nir nnns 9.600 Ib. 


The underframe 


The underframe is of the box girder type, consisting 
of two 15-in. by 50-Ib. channels, spaced 12% in. back 
to back with top and bottom 21-in. by 15-in. cover plates. 
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The top cover plate runs continuous from end sill to end 
sil, while the bottom cover plate extends from the 
front face to the front face of the draft back stop 
castings. The underframes are braced with deep press- 
ed steel diaphragms as well as corner diagonal braces. 
The side sills consist of 8-in., 13.75-lb. channels and end 
sills of 8-in., 21.25-Ib. channels. 

The floor framing consists of deep wood sills rather 
than nailing sills in order to facilitate repairs. These 
sills are bolted to the underframe and are gained at 
the ends for depressed ice pans. One course of square 
edge sub-floor is applied over the sills cut to clear the 
post and brace castings. Over the sub-floor a single 
thickness of L5-in. board-form insulation is applied, ex- 
tending full width of the car and in four lengths to re- 
duce the number of joints to a minimum. 

Insulation spreaders are then applied, which are 
spaced over the sills as backing strips for the floor 
proper so as to provide a rigid floor. One course of 
lz;-in. thick soft insulation is applied between the 
stringers, and is held in place by cleating to the sub- 
floor and stringers. The side pieces are of sufficient 
width to insure a seal when the side wall insulation is 
applied. One course of 14-іп. board-form insulation is 
then applied over the floor stringers, which provides a 
%-іп. air space between the 114-іп. thick insulation 
and the %-in. board-form insulation. 


Waterproofing 


A heavy coat of waterproofing compound, mopped 
over the top course of board-form insulation, seals the 
joints. While this waterproofing is still hot, a layer of 
waterproofed duck, 12 in. wide, is applied along the 
side and end sills of the car. The waterproof duck is 
arranged so that 6 in. of it may be bent upwards under 
the lining boards to provide a watertight joint. 

The top floor consists of 5:4 -іп. by 14 -іп. tongue and 
groove flooring and is nailed to the sills of the car 
through the floor stringers. All the tongues and 
grooves are painted with a sealing cement. It will be 
noted that the insulation and flooring extend over the 
framing. 

The surface of the floor is waterproofed, and it is de- 
pressed at the ice bunker, so that any water which may 
get on it will tend to find its way to one or the other 
ends of the car when on grades while the car is in 
motion. 

The side and end wall framing consists of wood sills, 
plates, posts, braces and belt rails, applied in accordance 
with the usual practice. The posts and braces are set 
in malleable iron pockets and caps. All side and end 
wall insulation is applied outside of the framing in mass 
form. 

Wide sheets of board-form insulation, extending 
from gains in the sills to gains in the plates, are then 
applied over the entire car framing. Belt rails are ap- 
plied over the face of the board-form insulation 
providing three equally spaced sections for insulation 
The three panels are then insulated with 1% in. of in- 
sulation, securely cleated to the belt rails, posts, sills 
and the plates forming the panels. 


Roof construction 


One course of 14-іп. board-form insulation, applied 
under the carlines with joints at every other carline, 
forms the support for the intermediate roof insulation. 
When the under course of insulation has been applied, 
the ceiling is applied; the ceiling is securely nailed to 
all carlines to eliminate sagging. 

One 2-in. thickness of soft insulation is then applied 
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between the carlines of such a width and length as to 
require forcing in place, and thus assuring tight joints. 
Over this, one course of ¥4-in. board-form insulation 
is applied, which is also forced into place. 

A heavy coat of waterproofing compound is applied 
over the entire roof insulation. As a further precau- 
tion to keep the roof insulation dry, the carlines have 
been provided with four 1:4-іп. diameter holes with 
a like number through the end plates and end sheath- 
ing, thus permitting the circulation of air for ventila- 
tion purposes between the roof of the car and the roof 
insulation. 

Two courses of board roof are applied with a layer 
of three-ply composition roofing, lapped along the ridge 
separating them. Before the composition roofing is 
applied, the lower course of board roofing is given a 
heavy coat of waterproofing compound, so as to fill all 
roof board joints, crevices, etc. Ап additional course 
of 12-in. wide heavy composition roofing is applied 
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The underframe and floor construction 


along the entire ridge under the running board saddles 
in order to seal the roof board joints along the ridge. 


Ice bunkers 
The ice chambers are of the full basket type of 9,600 
Ib. ice capacity. The bulkheads are of the insulated 
type, having 127-in. bottom and 12-in. top openings 
and have rolled steel I-beam posts with wood side 
pieces. Ice pans of depressed type are made of 12-gage 
galvanized steel with water traps of the inside type. 


The doors 

The doors are constructed in a similar manner to the 
side walls of the car with 2 in. of massed insulation 
over the frame. The Miner type of door locking de- 
vices and LaFlare door packing are used. The car 
proper is provided with a wood threshold block instead 
of the customary steel plate as a protection against 
frost. Bolts passing through the door are counter-sunk 
also as a precaution against frost. 

Weather strips made from double thicknesses of can- 
vas applied around a strand of %4-in. rope, are applied 
at the bottom inside face of the doors for contact 
against a metal plate seated in the car floor when the 
doors are closed. 
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Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a, 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Joint evidence not always conclusive 

On May 29, 1926, the Denver & Rio Grande Western 
repaired two draft channels on G. B.M.X. Car No. 
106, for which a charge of ten hours was made. On 
July 26, when the car reached the home lines, it was 
noted that the center sills were bent and broken and 
joint evidence was secured. The Grain Belt Mills 
Company, the car owner, maintained that it should have 
been furnished with a defect card covering the bent 
and broken sills for the reason that when started, the 
repairs should have been properly made and completed, 
even though the cost of the repairs would have run 
higher than ten hours. The owner indicated that the 
repairs made were merely an attempt to evade respon- 
sibility under A.R.A. Rule 44. The D. & К. С. W. 
refused to issue a defect card to cover the bent and 
broken sills on the grounds that the joint evidence se- 
cured by the owner did not involve the D. & R. G. W. 
because the defects developed after the car had left 
its lines. The investigation showed that the car had 
been unloaded at the home plant of the owner on June 
17, 1926, at which time, if defects had been in evidence, 
a joint evidence card would have been procured, and 
the repairing line further contended that, as cars are 
not to be interchanged with broken sills, the damage 
must have been sustained after the car left the plant of 
the owner. 

In rendering its decision, the Arbitration Committee 
stated that "There is no evidence that repairs were 
wrong when the owner accepted the car on first arrival 
home without complaint. The Rules do not contem- 
plate the use of joint evidence in cases of such char- 
acter."—Case No. 1565—Grain Belt Mills Company 
vs. Denver N Rio Grande Western. 


Report of disinterested inspector convincing evi- 
dence that defects existed prior to derailment 


On May 16, 1927, while a P.H.R.X. tank car No. 
1029 was en route from Wichita Falls, Texas, in a Ft. 
Worth & Denver City train, it left the rails and fell 
down a 40-ft. embankment and finally stopped some 
60 ft. from the track. On May 22, the car was set on 
the tracks. of the Panhandle Refining Company with 
defect cards attached, at which time an inspector for 
the owner rendered a report stating that the defect 
cards attached failed to cover two 15-in. by 9-ft. 3-in., 
50-Ib. body bolster channels broken and bent up at all 
four corners and one bottom center plate broken. The 
handling line was asked for additional carding to cover 
these three items, which were refused on the grounds 
that the crack in the body bolster channels and the 
break in the center plate were filled with oil and rust, 
which proved them to be of long standing. In order 
to be fair in the matter, the handling line had an in- 
spector of the Wichita Falls & Southern make an in- 
spection, after which he agreed that the defects in the 
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bolster and center plate were old. The owner main- 
tained that Rule 32 covers all damage to cars if caused 
by derailment and therefore the defects in question 
should be covered by defect cards. 

The Arbitration Committee, in rendering its deci- 
sion, stated that “If the defects in question existed 
prior to derailment, the handling line would not be re- 
sponsible for that portion of the repairs. Inspection 
by a disinterested inspector of the Wichita Falls & 
Southern is the best evidence upon which to base a de- 
cision that these defects were old and existed prior to 
the derailment. Therefore, the owner is responsible.” 
—Case No. 1566—Panhandle Refining Company vs. Ft. 
Worth & Denver City. 


Repairing line held responsible for wrong repairs 
made to draft gear 


The Indiana Harbor Belt issued a repair bill to the 
Chicago & North Western in which were contained 
charges covering the application of wrought-iron fol- 
lower plates, 1% in. by 6 in. by 10 in. and 12 in., to 
take up the slack in Waugh draft gears, due to broken 
spring-steel draft gear friction plates. The owner con- 
tended that the application of wrought-iron follower 
plates 1% in. thick, in lieu of the special spring steel 
Waugh draft gear friction plates L2 in. thick, was 
wrong repairs for which no charges should have been 
made. The handling line was of the opinion that re- 
placing wrought-iron follower plates for the special 
tempered spring-steel plates, only decreased the func- 
tioning of the draft gear 17 per cent, which, in its 
opinion, would not impair the functioning of the car 
and, therefore, should not be considered wrong repairs. 

In rendering its decision, the Arbitration Committee 
stated that “Тһе Indiana Harbor Belt is responsible for 
wrong repairs and should have, at the time the wrong 
repairs were made, attached its defect card to the car 
for the labor only of standardizing the repairs, as per 
Rule 88.—Case No. 1567—Chicago & North Western 
vs. Indiana Harbor Belt. 


Not necessary to remove steam hose when 
renewing a broken lock 


On March 9, 1926, the Southern Pacific applied a 
new steam hose to American Railway Express car No. 
736 on account of a broken lock. The owner took ex- 
ception to a bill rendered for a new hose, claiming that 
it should have been confined to the steam hose lock 
only, for the reason that this is a separate and repair- 
able item, the same as a gasket, and can be renewed on 
the hose without being removed from the car. The 
Southern Pacific repair card did not show anything de- 
fective or wrong with the steam hose itself. The 
Southern Pacific contended that the lock is a compo- 
nent part of the coupler and is not analogous to a gas- 
ket, which is a detached part and for the renewal of 
which a specific labor charge is provided under Rule 
21. The S. P. also contended that it is unreasonable 
to require inspectors to carry a supply of these locks 
for use when needed and, therefore, in order to expe- 
diate the movement of the train, it was necessary to 
remove the entire hose and substitute a good one. . 

In rendering its decision, the Arbitration Committee 
stated that "The steam heat hose coupler lock in ques- 
tion is so designed that it can be readily renewed with- 
out removing the hose from the car. The charge 
should be confined to renewal of the defective lock.”— 
Case Мо. 1572—American Railway Express vs. South- 
ern Pacific. 
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Machine tools—their use and 
application 


Extended use of grinding and milling machines offers 
increasing opportunity to improve 
machine processes 
By L. A. North 


Shop superintendent, Illinois Central 


attitude of the railway repair shops, the problems 

which are now confronting them and what can 
be anticipated for the future, basing the requirements on 
past experience. 

One of the first and most essential points to be con- 
sidered is that of securing the greatest production with 
the minimum of labor cost, taking into consideration the 
cost and changes necessary to bring about this condition. 
Careful and close study is necessary if the cost of the 
proposed changes and expense are to be justified and 
returns made which will show the adequate increase in 
production that was anticipated. Large sums of monev 
are spent annually in making changes in machine tools 
and shop surroundings to keep up with the increased 
areas and weights of parts to be machined and main- 
tained. 

The number of parts per locomotive as well as weights 
are constantly increasing and with this idea in view it is 
all the more necessary that new ways, new methods, and 
higher production be established to keep the cost where 
it should be. 

Many shop kinks are developed by supervisors and 
shopmen which assist materially in overcoming addi- 
tional machining, not only on machine work, but on floor 
and bench work as well. This should be encouraged 
more in the future than it has been in the past. The 
machinery manufacturers have been more than liberal 
with their help and suggestions, working in close coop- 
eration with the shop management in helping to solve 
many of their problems by sending representatives to 
spend time in the shop and make a complete study of 
their needs and requirements. 


d | ‘HIS paper will deal almost exclusively with the 


* The abstract of a paper presented at the Second National Meeting of 
the A. S. М. Е. Machine Shop Practice Division, Cincinnati, Ohio, Sep- 
tember 24 to 27, 1928. 
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Other conditions will also enter into the plans for 
increased production, an important one being the human 
factor. If the workman can be induced to realize the 
necessity for the proposed changes and become inter- 
ested in future betterments, his efforts will enter largely 
into the further advancement of this undertaking. Nu- 
merous ways have been tried to obtain this cooperation. 
From observation the plant that rewards the employees 
or shop management for their best efforts has thus far 
proved the most successful. Pleasant and comfortable 
surroundings, cleanliness and a constant regard for 
safety, help to obtain what we are constantly striving for. 
Encouragement extended to employees by their super- 
vising officers also greatly assists in this respect. 

In order to express the attitude of the railways toward 
the introduction of new tools and new methods, there 
are five subjects which I wish to dwell on briefly: (1) 
Grinding, (2) milling, (3) drilling, (4) turning from 
bar stock, and (5) lapping and honing. 

Grinding 

The field for external and internal grinding has been 
developed to some extent in the railway shops, and is 
being still further advanced by new machines designed 
to meet the requirements of new operations and practices. 
Many parts formerly turned, planed, or slotted are now 
finished in a far shorter time by grinding. Metal is 
saved, which in itself adds to the life of part being ma- 
chined. As an illustration, piston rods are renewed on 
account of size, age, or defects. If less metal can be 
removed and the rod trued up, longer life to the rod has 
been brought about at far less cost than by the former 
method of turning, due largely to the time reduction by 
the latest machine designed for this purpose. A piston 
rod having a length overall of 77 in. with a large diam- 
eter of 4% in. on the cylinder end, the extension-end 
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diameter being 3 in., was finished by grinding in 58 min. 
with a diameter reduction of 0.030-0.060 on the steam 
end and similar diameter reduction on the extension end. 
This same operation consumed 2 hr. 45 min. on a modern 
heavy-duty lathe with a diameter reduction on the cylin- 
der end of 5/64 in. and on the extension end of 4g in. 
The grinding operation was more satisfactory because a 
shorter time was required, less metal was removed, and 
a better finish was obtained. One of the recent machine 
tools which has been installed in a number of railroad 
shops is for the purpose of internal grinding. On a No. 
5 New York air pump, all four cylinders have been 
ground in 4% to 5 hr., perfect alinement thus being 
assured which was not always the case when the pump 
was dismantled and bored on the boring mill, then assem- 
bled again in an average time of 10 hrs. This developed 
that less metal was removed and a better finish obtained. 
Air reverse cylinders, air fire-door opener cylinders. 
grate-shaker cylinders, stoker engines, and numerous 
other pieces of equipment can be taken care of in this 
manner. The solid-end main rod or adaptor can be 
trued on the inside in this way at far less cost, and a 
smoother running surface can also be produced than by 
previous methods. Solid side-rod holes, where elongated 
in service, can readily and cheaply be brought back to a 
perfect diameter which insures the bushing when applied 
having the correct fit and bearing. 

Crank pins and driving axles can also be included 
within this same category. Care must be given in the 
selection of wheels for this purpose on account of shape 
and size of fillet used on both axles and pins. Side 
pressure will, unless properly controlled, cause grinding 
wheels to break. This operation would apply to journaled 
surfaces only, as time would be lost in attempting to 
grind a pressure fit on either pin or axle. 

Some thought has been given to tire grinding, also 
some experimental work has been done in reducing flat 
spots on car wheels. Unless a very small amount of 
metal were to be removed, tire grinding would not inter- 
est a railroad as grinding on the flange would slow up 
this operation over machine turning and destroy any 
saving that would otherwise be effected. The method of 
grinding out flat spots on car wheels does not produce 
a perfect wheel. Some objection has been made on this 
account, although this practice is in effect on some rail- 
roads. 

The grinding of locomotive cylinders and piston-valve 
bushings would furnish a smoother surface than the 
present method. The removal of all abrasive matter 
after the work has been completed would be necessary, 
of course, and a very stiff arbor would be required to 
eliminate springing in order to insure a straight bore. 
Present-day material has reduced the amount of metal 
to be removed to some extent; this refers to a closer 
grained, tougher, and harder grey iron. The alinement 
necessary for the valve chamber bushings in order to 
secure friction reduction and smoother operation of the 
valve gear would make it necessary to do this class of 
work with the bushings in place. Past experience has 
been our teacher in this as well as many other similar 
cases. One feature of the wear on these bushings is the 
long and short travel of the valve which has brought 
about some peculiar conditions, making it good practice 
to true up the bushings each time the engine is in the 
shop for classified repairs, calipering being deceptive in 
locating bushings out of alinement. Increased grinding 
will be used for future operations as machines are de- 
veloped for such purposes, resulting in shorter time re- 
quired over boring methods as well as producing 
smoother surfaces. 
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Milling machines 


Milling machines are taking a prominent part in rail- 
road shop practices. Further development can be made 
and production can be increased and cheapened by a 
closer study of machine-work needs, keeping in mind the 
introduction of harder and tougher metals used in loco- 
motive construction. Chrome-vanadium steel, as an illus- 
tration, is used in side and main rods as well as in motion 
work. This feature must not be lost sight of if expecta- 
tions are to be realized and the objective gained. Other 
machine work can also be done if tools are designed 
purposely for certain tasks where sufficient parts of one 
kind would warrant the establishment of production. 
This would not be confined necessarily to any one set 
task but would be made flexible enough to carry on 


enough tasks to make such machines profitable to the 


railroads. 
Drilling 

Drilling operations are necessary in any railroad shop. 
Various machines are used for various purposes, namely, 
the full radial, the semi-radial, the multi-spindle, and the 
vertical. Very little use is found for the full radial. 
Such angle drilling as is necessary can be done on either 
the semi-radial drill or on vertical drill presses with tilt- 
ing tables. Formerly drill presses were used for cutting 
out solids now done with the oxygraph. This required 
a heavy machine capable of performing heavy-duty work, 
cutters and boring bars forming part of the equipment 
used for this purpose. Multiple work also is done on 
these machines. One operation is that of drilling wrap- 
per or firebox sheets five and six at one time. This re- 
quires a heavy stiff arm and well designed post with 
other parts in proportion. The time gained over punch- 
ing sheets is very marked. There is also no evidence of 
fracture in this important part of the locomotive when it 
is drilled as is the case when holes are punched. With the 
multiple-spindle machine one operator can greatly in- 
crease production on work such as spring rigging, small 
bushings, and other work of a like nature. Machines of 
this kind should be fitted with a simple and suitable chuck 
for rapidly clamping and securing parts thus to be 
machined. 

Turning from bar stock 


In turning from bar stock from which cap screws, hex- 
head machine bolts, studs, and other parts are made, 
close study is required in order to avoid wasting money 
by the waste of material that otherwise would be saved 
in labor if this operation were used. The time reduction 
by means of a special chucking feature has been marked 
on this one class of work. We do not have at this time 
figures to show the exact saving, but I believe it will 
amount to at least 10 per cent. These special chucking 
features also enable the operator to turn satisfactorily 
bolts that have been made in a bolt-heading machine. A 
taper attachment brought out recently permits the turn- 
ing of taper-fit bolts in this manner in a much shorter 
time than by turning on lathe centers. This gain will 
not apply to all cases because it becomes necessary to 
reduce the bearing fit on bolts having a long fit, particu- 
larly rod bolts. A test was made of nine bolts of the 
same length and diameter. Three bolts were turned on 
lathe centers complete in 2 hr. 59 min.; three bolts were 
chucked by the bolt head and turned in a turret lathe 
complete in 4 hr. 21 min., and three bolts were turned 
from solid bar stock complete in 6 hr. 32 min. In the 
last test 43 Ib. of material was wasted. The machines 
used in this test should not be confused with multiple- 
head machines as these machines have proved very satis- 


Vol. 102, No. 11 


factory when used on production work, the first objection 
having been corrected when the machines were first in- 
troduced using the full-length blade. At that time an 
imperfect bolt was formed because the blade followed 
seams in the iron; the shorter blade corrected this trouble. 

Special chucking features have also been added to 
other machine tools. Just a few years ago 30 min. was 
considered good time for boring a locomotive tire 4917 
in. inside diameter. This operation is now done on a 
special heavy-duty boring mill in 7 min. Special chuck- 
ing features have assisted in reducing this time. Thirty- 
odd years ago from 45 to 50 hr. was required to turn a 
pair of 56 in. tires. The present time is about 50 min. 
to one hour per pair. Special chucking features and 
forming tools. used in conjunction with high-speed tool 
and specially designed heavy-duty machines have brought 
about this reduction in time and enabled the locomotive 
shops to keep pace with the increased areas and parts to 
be machined. These special features have reduced the 
fatigue of the operator also and added to his personal 
comfort, bringing good returns for money invested. The 
attitude of the railroad shops cannot help but be favor- 
able to these improvements. 

* Lapping and honing 

The fifth subject, lapping and honing, does not inter- 
est the railroad to any extent except airbrake parts. 
Some improvements have been made over the hand 
methods, particularly in repairing triple valves and other 
small parts which can be handled on a production basis. 


A catch-all tool rack 


HE tool rack shown in the illustration will be found 
useful in the machine shop where there are many 
different tools and appliances to be stowed away that fre- 
quently are left to lie about under foot. The advantage 
of this rack is that it enables a large number of assorted 


A substantial, convenient catch-all tool rack 


tools to be kept in a small space, accessible from four 
sides. 

A strong steel frame, 3 ft. by 4 ft. square and 4 ft. 
high, is built up by welding and bolting. Two steel 
tables are fastened in the frame. A table 3-ft. by 18-in. 
is located at the top. The bottom table, or shelf, is used 
to hold bars and larger tools. The other two shelves 
contain a row of strong hooks, spaced 6 in. apart, 


November, 1928 


Railway Mechanical Engineer 


around the outer edge. As may be seen trom the illus- 
tration, these hooks are highly useful. Sloping racks 7 
in. high with an angle at the bottom and iron pegs at . 
the top, are located on two sides of the top table. These 
racks are used to hold punches, drills and other tools 
of a similar character. 


Removing bushings from air 
compressor heads 


EMOVING the end bushings from air compressor 

М. heads by hand methods 15 slow work. The cost of 
purchasing a power operated machine for the work is 
not always justified for a small shop. A quick and effici- 
ent method of doing this job has been worked out at the 
Denver shop of the Denver & Rio Grande Western. A 
2-in round steel post is set in each side of a heavy steel 
block, 3 ft. square and 6 in. thick. The two posts are 


An effective device for removing bushings from air com- 
pressor heads 


3 ft. high and have a heavy bar of steel bolted across 
the top. Around the lower end of each post is a heavy 
coil spring, each of which helps to support a 1:-іп. steel 
plate. A small hydraulic jack rests on this plate. The 
cylinder head is swung in position with an air hoist, 
after which one end of a punch is placed directly under 
the jack and the other end is placed on the bushing. 
Raising the jack ram against the upper steel block forces 
the steel plate down on the springs, which in turn 
causes the punch to push out the bushing. When the 
jack pressure is released, the jack remains in place ready 
for use again. 


Cast Iron AND Its MANUFACTURE.—A series of technical 
articles on cast iron and its manufacture, prepared by Dr. 
Edward E. Marbaker, is being published by the Whiting Cor- 
poration, Harvey, Ill. The results of Dr. Marbaker's studies 
and investigations cover various phases of the foundry industry. 
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The general-purpose tool’ 


How general should it be? Some degree of classification 
of work and specialization is necessary 
even with all-around machines 


Not that Tom James had ever recognized the 
need, but his wife had discovered that the neigh- 
There- 


T* James needed shrubbery in his front yard. 


bors had shrubbery, while the James’ had none. 
fore, Tom James must buy shrubbery. 

The idea of taking on a contract as landscape gar- 
dener did not particularly appeal to Tom until he re- 
membered that his friend Bill Babbitt of the Evergreen 
Nursery Farms up in Carbon Valley district, would be 
able to supply his needs. Incidentally, in case he chose 
to call on Bill, Tom would find it entirely convenient to 
drive around by the way of the Carbon Valley Railroad 
Shops at Rockside and persuade friend Highball Scott, 
master mechanic, to lay aside his cares for the day and 
aid him in selecting suitable shrubbery. All the while 


Highball joins Tom James for a day with Bill Babbitt 


the prospect of a visit with the ex-supplyman, Bill Bab- 
bitt, as well as the assurance of a good country dinner, 
by no means deterred the Commercial Engineering 
Companv's representative from going in person to make 
his selection of shrubbery. 

Highball was not hard to persuade. Recollections of 
the last dinner at Evergreen Farms, presided over by 
the gracious Mrs. Babbitt, impelled Highball to yield 
gracefully to Tom's invitation to take the trip. Aloud, 
Highball explained to Tom that he was really too busy 
to go for the day, but at the same time, having had quite 
some experience as a landscape gardener, he felt that he 
owed it to Tom for friendship's sake to accompany him 
and aid him in his selections. The truth was that High- 
ball’s knowledge of landscape gardening was very lim- 
ited, but so long as it afforded Highball a legitimate ex- 
cuse for absence for the day, after repeating his state- 
ments once or twice, Highball finally believed himself, 
and left his desk with the firm conviction that it was 
the necessity for aid on the part of Tom James and not 
the prospects of a pleasant visit at Evergreen Farms 
which was drawing him away from his daily toil. 


* The fifth of a series of stories by a railroad man who was once a 
peddler. d 
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Things were moving along smoothly at Evergreen 
Farms. Bill had purchased some new livestock, of 
which he was very proud. Of course, Highball and Tom 
were interested and must needs go with Bill to the barn 
and meet the new "Sultan of the Dairy Herd." Re- 
turning to the house Tom James commented on a pen of 
hens which were added to the poultry yard since the oc- 
casion of their last visit. The hens were rather small, 
but very nicely marked, and would be classed by a 
poultry judge as high grade lot of chickens. Highball 
studied the hens intently for a moment and finally said: 

Bill's specialized egg-layers | 

"Bill, what is your idea in keeping that lot of narrow 
gage fowls on your place?" 

"What do you mean?" asked Bill. 

“I mean,” said Highball, “that if they are full grown 
hens they were pulled too soon. My opinion would be 
that it would take several of those birds to make a re- 
spectable meal for a fair sized family." 

"Oh, I see," said ВШ. “Үои are right enough. 
Those hens are egg producers. We do not raise them 
for killing purposes." 

“Well, even at that,” said Highball, “I would imagine 
you would have to put side curtains on those hens to 
make them cover more than six eggs when they set.” 

“We don’t let them set," said Bill. “Understand, 
those hens are specialists. Egg producers pure and 
simple. They lay the eggs. When we raise chickens, 
the chicks are hatched in an incubator and raised by 
the aid of a brooder. The hen is relieved of both these 
duties, which allows her to attend strictly to her one job 
of laying eggs.” 

"So," said Highball, "then you just wish a wooden 
stepmother and a galvanized iron nurse on these poor 
chicks as you start them on their way in the cruel 
world." 

"Right," replied Bill. 

"Do you keep this chicken raising equipment working 
all the time?" í 

“No, just in the Spring.” 

“Don’t make much out of the investment during the 
idle periods then?” 

“No, but it pays enough when in use to double the 
loss of the idle periods.” 

A dinner beyond Highball’s fondest dreams was next 
in order. Following this happy occurrence, Bill and his 
guests sat down for a chat. The World Series and the 
political situation were in turn brought before the meet- 
ing and promptly acted upon. The inevitable—Shop 
Talk—followed. 


Highball tries to select a lathe 

“You know, fellows,” said Highball, “I got myself 
into a nice corner a few days ago. The wife has a 
cousin who is holding down a job in a railroad shop in 
this vicinity. Seems this cousin’s predecessor, whom 
cousin-in-law only recently succeeded, had persuaded 
the boss that the shop needed a new lathe. During the 
interval between the request for the machine and the 
final decision that it should be purchased, the new man 
comes on the job. His boss comes in one day—imparts 
the glad tidings that the money is available to purchase 
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that new 30-in. lathe. “Неге is a bunch of proposals,’ 
says he. ‘I am going to be away for the next couple 
of weeks. You look these over and select the one we 
should buy. Also, keep in mind that if you choose any 
but the least expensive machine, you should show a 
good reason for the additional expenditure.’ 

“Cousin is quite an observing sort of a cuss, and 
while I was visiting him, casually inquired if I had ever 
had much experience with machine tools. I told him 
yes, I had had lots of experience. I really believed that 
I had. I ran a drill press, shaper, lathe, and planer 
years ago, although as I now look back over the facts, 
it occurs to me that most of the work I did on those 
machine tools was in my younger days, and that I was 
never trusted with any complicated or accurate machin- 
ing operations. Also, I learned with a heavy jolt that 
machine tools had changed plenty since the time of the 
Chicago World’s Fair when I was serving my time. My 
host invited me down to his office that afternoon and 
after getting things working smoothly, confided to me 
that he has had plenty of experience in shop work in 
general, but feels a little timid about saying the final 
word in the selection of a machine tool. In other 
words, depending upon my years of successful ma- 
chinery experience, he has decided that I am to be the 
consulting expert who quickly says: ‘Select this ma- 
chine, pass up that one,’ and in each case gives good 
double-riveted, copper-bottomed reasons for the why of 
my statements. 

“І looked over the illustrations of these new tools 
and read the specifications, after which I promptly 
regretted that I had committed myself in regard to 
my knowledge of shop equipment. I discovered that 
watching the performance of a lot of shop equipment, 
supervised by a capable foreman, is entirely different 
from digging down into the details of machine de- 
sign and construction, and selecting the best tools for 
the intended purpose. 

“Т also discover that this man, who feels that he is 
lacking in knowledge of shop equipment really knows 
more about the subject than I do. However, I hated to 
quit cold, so, by asking many general questions and not 


committing myself too definitely, I feel that I can stall - 


through. Cousin-in-law explains that they do not want 
anything special in the way of a lathe. Just another 
lathe added to what they already have, will make one 
lathe more. І take my cue from this and ask him what 
particular line of work he expects to handle on this ma- 
chine. Well, he tells me he should have a machine 
long enough to handle a driving axle, and that his driv- 
ing axles run a little over 6 ft. in length. It would come 
in handy for swinging piston valves assembled. She 
should be big enough to chuck and picket follower plates 
over the edges. The largest cylinder they have on the 
road is 26 in. It would be a handy lathe to handle pis- 
ton rods, too." 


He tries to compare capacities 


"He has made a start by drawing up a table showing 
the capacities of the different machines, together with 
prices, but there is a lot of detail that he does not get on 
the table because, in many respects, no two of the ma- 
chines are alike. For this reason it is hard to tabulate 


the information. First he puts down the swings. Four 
of them ran something like these figures: 
317 in. 33% in. 30:4 іп. ЗІ іп. 
“Then he has a column of swing over the carriage 
like this: 
23% in. Not given 21% in. 2034 іп. 


"Thus we discover that the lathe with the biggest 
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swing, which is 3374 in., is an unknown quantity so far 
as swing over the carriage bridge is concerned. 

"We next compare the distance between centers: 

7ft.9in. 7 ft. 8ft.lin. 6 ft.11 in. 

“The weights vary too, somewhat. I do not remem- 
ber the exact figures, but I know that the weight of the 
heaviest was practically double the weight of the light- 
est. 

“When it comes to prices, they are just as widely 
scattered as the rest of our figures. Well, he says to 
me, ‘First I tried dividing the price of the machine by 
the number of pounds in order to get the price by the 
pound. Here I find another discrepancy. The heaviest 
machine on a pound basis is cheaper than one of the 
lighter machines. On the other hand, while the heavy 
machine is undoubtedly a good machine, it simply costs 
too much money, and I will never be able to explain all 
this amount in the face of the fact that cheaper ma- 
chines are available.’ 

"Next we consider the rated capacity of the machines. 
He starts out to buy a 30-in. lathe and finds that he can 
get one which will swing 3314 in. Now the question 


Bill shows Highball .and Tom his egg-laying specialists 


arises if a 30-in. lathe will swing 33:16 in, why 
shouldn’t he be able to buy a 27-in. nominal size machine 
which will swing 30 in.? И such is the case, he feels 
that he should get another proposal on a 27-in. machine. 
Reasoning out further along this line, however, he finds 
that the 3314-in. machine is the one that takes 7 ft. 
between centers. On length he can get a machine that 
can take 13 in. more between centers than this one, while 
there is only one machine shorter, and that difference 
is the slight matter of one inch. 

“We are rapidly getting nowhere in our deliberations, 
so we tack around to another angle. He has some 
good books and up-to-date magazines containing valu- 
able matter on the subject. We, therefore, refer to 
these and find that it is possible roughly to divide the 
various features of the machine and grade them by 
points in a manner somewhat similar to the way a stock 
judge would rate your prize bull. 

* Apparently we are arriving somewhere on this so we 
start to compare the machines in detail. Another snag. 
One machine has the motor mounted directly above the 
enclosed headstock, which appears to be a direct gear 
drive. This builder leads us to think that by this ar- 
rangement everything about the lathe is accessible and 
the motor is up out of the way. That listens good. 
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* with a silent chain. 


We have no belt tightener or other complications to 
maintain. We are pretty well sold on the motor-on-top 
idea." 
A confusing array of drives 

"Well, we pass along our list and later discover that 
a motor in a cabinet leg, with a leather belt pulling down 
on the headstock, is, in the mind of the author of the 
pamphlet, the very latest word in construction. His 
argument is that the belt helps hold the headstock down 
to the lathe bed. However, if such is the case, I have 
a suspicion that the builders may be leaving out some of 
the cap screws that were formerly used on belt drive 
lathes when the belt pull was upward, away from the 
bed. Regardless of that, however, I have never seen a 
belt-driven machine pick up its own headstock and send 


Highball tries to select a lathe 


it up to the countershaft by means of the cone belt. 

"Another builder has his motor overhead and drives 
We can readily see in this case that 
there is no pull beyond the actual load of the drive im- 
posed in this manner. 

"Considering, then, the drives, we have direct gear, 
rope, silent chain, and leather belt. I admit I am not 
enough of an expert to say which is the best. 

“Then take the oiling system. Some describe the oil- 
ing system; some do not. One type has a pump which 
I imagine is something like a force lubrication in an 
automobile engine. Another type pumps the oil into 
a suitable receptacle from which it is cascaded down 
over all the gears. In this manner the gears and shafts 
of the headstock run in oil at all times. Another place 
where I am rather reluctant to make a decision.” 


Gears vs. aprons 


“Then the gears. We have heat-treated gears, gears 
of specified alloys, and in some cases the material is not 
mentioned. Going farther into the gear question, we 
have our choice between the plain, every-day or garden 
variety of gears as you might say, and helical gears, 
and also gears of a special form which we believe are 
much stronger than the ordinary gear. This is another 
detail to cause us to waver in making our choice. 

“One builder shows the inner workings of the lathe 
apron, which, we learn, is the double wall type, while 
others do not mention whether the apron is the double- 
wall type, or whether it is a hemstitched and hand em- 
broidered apron, or whether it is just a plain every-day 
apron. In some cases the constant speed motor, even 
though it be direct current, seems to be the choice type, 
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with mechanical changes to govern the speeds. In other 
cases we have a variable-speed motor, which gives us 
quite a speed range without the necessity of a gear shift. 
That idea rather appeals to me as my recollection of 
lathe work is that if for any purpose you stop a lathe 
when it is taking a fairly heavy cut, unless you disen- 
gage the feed and allow the cutting edge of the tool to 
free itself before stopping the machine, you may find 
the edge of the tool broken when you start again. 
However, all that is a minor matter of detail. 

“One builder gives you a cabinet-leg machine; another 
the plain leg. One stresses a certain new type of bear- 
ing which has of late years entered into automotive con- 
struction. Another calls attention to the fact that he 
uses a special alloy in the bearings, while a third makes 
no mention of the particular advantages of the kind of 
bearing which he uses. One gives the diameter and 
length of the front and rear bearings of the spindle. 

“І find that one has a spindle which is considerably 
larger than the other, but decide that the smaller spin- 
dle must work satisfactorily, otherwise the builder could 
not continue to market his product. 

“One builder calls attention to the superior construc- 
tion of the ways of his lathe, while another makes no 
mention of the quality of the lathe ways, but calls atten- 
tion to the fact that the feed knobs on his apron are 
quicker in action and more positive in engaging than 
any machine on the market. 

“T note that one builder, whose reputation is second 
to none, places the back gears directly beneath the lathe 
spindle. In other cases they seem to be in the rear. 
Anywhere from a point horizontal with the spindle at 
the front down around a 90 degree arc to the bottom 
location I have just described, always seemed to me to 
be the logical place to install a back gear. It has always 
appeared to me, in watching the operation, that the back 
gear lifts the spindle from the rear, while the cutting 
resistance lifts it from the front. This leads me to 
believe that between the two lies the reason for a good 
many chattering lathe spindles. However, as I am a 
locomotive man and not a tool builder, I will not go 
farther on that point. 

“Boiling it all down, I gracefully duck from the job 
by telling cousin-in-law that it is past the time that I 
promised to be back at the house to take my wife home. 
I, therefore, wish my relation many happy years and 
promptly get out of his sight before he discovers any 
more matters to wish on me. 

“Now, in your opinion, Bill, what could be done to 
improve this condition?” 


Why insist that a machine do everything? 


“Before I commit myself,” replied Babbitt, “I crave 
additional information. First, how would you purchase 
a lathe for the purposes you have described? I am 
thoroughly familiar with the fact that there is no ma- 
chine tool so useful or adaptable for so many purposes 
as is an engine lathe. However, when work is so diver- 
sified as are your repair-shop operations, would it not 
be advisable to make an effort to classify your machines. 
Your work may be general, and yet at the same time 
parts of it will admit a profitable specialization. I 
should think it would be a good practice for your friend 
to analyze his work. 

"If he has a reasonably large quantity of chucking 
jobs, for example, but does not have a sufficient amount 
to justify a special chucking machine, why not select a 
machine with a bed of a definite maximum length and 
equip this machine with special attachments that, when 
applied, will convert the tool into what you might call 
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а semi-special machine. If, for example, your friend 
could so arrange his work as to keep one machine fairly 
busy turning driving axles and crank pins, he would 
need a very simple machine for this work. The two 
essentials would be power and rigidity. The machine 
would need a screw-cutting feature for threading crank 
pin ends, but would not of necessity require a quick- 
change-gear assembly to cut from 20 to 40 different 
threads. Undoubtedly a machine of that type, if asked 
for, could be built for far less money than the lathes you 
have described. 

“When you pass through the wheel department of 
a car shop, do you see car axles being turned on an 
engine lathe, which is equipped with a taper attachment, 
quick change gears, hollow spindle, and all those other 
refinements. Of course not. You see a_ simple, 
rugged, convenient machine. A special tool for that 
single purpose. Not driving, mind you, one tool, but 
two, working the axle from both ends, at the same time. 

“Т believe when you compare that axle lathe with the 
average engine lathe in the matter of production, you 
would find that it would be profitable to keep an axle 
lathe in the shop even though it only worked 25 per cent 
of the time. This thought may in a measure dispell 
your dislike, or rather your reluctance, towards the use 
of special machines. In a plant where there are a 
goodly number of locomotive tires to bore, in goes a 
special tire mill. It will do enough more work than a 
standard machine to pay for its idle periods.” 

“Т am inclined to go along with Bill, in his idea,’ 
answered Tom. “I saw a good example when we 
looked at his hens out in the poultry yard. When he 
can get a hen that is a specialist in laying large quan- 
tities of eggs, he cannot afford to keep a general purpose 
hen which lays eggs for a while, then puts in a portion 
of her valuable time hatching the chicks, after which 
she switches to an entirely different class of work and 
goes out mothering her flock. 

“When he wishes to grow the makings of a fried 
chicken dinner he does not go in for the egg producers, 
but goes over to the variety which turn their food into 
pounds of chicken on the hoof.” 

“All perfectly reasonable to me” answered Highball, 
“but it hardly answers my question as to how I would 
best go about selecting a lathe for railroad shop work.” 

"Rather hard to answer,” said Tom Jones. "Prob- 
ably the most intelligent way to go about the matter is 
as your friend tried by deciding the rating of the 
machine by a given number of points for each indi- 
vidual feature. I admit, however, that this method has 
its faults, as there are some features on various ma- 
chines which are dissimilar. Continuing farther in this 
line, it would be unreasonable to expect that, when 
machine-tool builders do not agree in their methods and 
practices, a man engaged in the maintenance of railway 
equipment would be in a position to judge which princi- 
ple, in the long run, would be the most satisfactory." 


3, 


Standardization of details 


"Some 60 years ago,” said Bill, “you railroad people 
were compelled to adopt certain standards in the con- 
struction of railway, cars because it was forseen that 
railway cars sooner or later would be repaired at what- 
ever point in the country repairs became necessary, re- 
gardless of whether the car was on the lines of the own- 
ers or those of some other company. Stocks of repair 
parts, at least the ones most frequently subject to re- 
newal, unless they were similar, or you might say inter- 
changeable for cars of certain sizes, would be prohibitive 
to carry. The thought of sending to the home road for 
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some detail piece while a loaded car reposed on the , 
siding, was also out of the question. Therefore, you 
people wisely adopted certain standards and have since 
adhered to them. 

"While the exact composition or make up of those de- 
tail parts may vary, the outer dimensions or those fea- 
tures which make for interchangeability, are rigidly in- 
sisted upon. You have carried this standardization 
practice out to a point where you have certain specifica- 
tions in the matter of lumber. You now have your 
standards even down to such details as to the dimen- 
sions for threads of locomotive nuts. 

"So long as machine tool builders have an annual 
output of ten or fifteen thousand lathes of various types, 
it would not seem extremely difficult to get together 
with them and develop some sort of a general specifica- 
tions for tools suitable for use in the railroad shop. You 
do not need for locomotive work a tool to go to the re- 
finement of the last split ten thousandths of an inch in 
accuracy. After you reach a certain degree of ac- 
curacy, farther refinement is certainly an unnecessary 
embellishment. On the other hand you do not want a 
cheap, lightly constructed tool such as would be suitable 
for a garage or small repair shop, or for the use of an 
amateur. Suppose you men instead of trying to buy a 
lathe with a 14-ft. bed, would say that you required a 
lathe to take 4 ft., 6 ft., or 8 ft. between centers. Sup- 
pose you would be liberal and say you wanted a lathe 
in а 20-in., 24-in., 30-in., or 36-in. swing. The small- 
er intermediate swings simply mean additional over- 
head builders' costs in the matter of patterns, jigs, and 
drawings. 


Specifying the job instead of the tool 


“I doubt if you have ever called upon the builders to 
produce a line of machine tools suitable for railroad 
shop work," Bill concluded. "I believe that the special 
tools you have today in use in your shops were almost 
entirely due to the efforts of the tool builders." 

“The automobile builder does not start to purchase 
machines with a general ‘what have you to sell’ inquiry,” 
said Tom, "but rather on the order of ‘we wish a certain 
machine to perform a certain operation on the de- 
scribed piece within such and such a length of time.’” 

“І wonder,” said Bill, “if it would not be possible for 
you men, through your mechanical associations, to 
choose committees with a view of getting together with 
the builders to produce machines more especially suited 
for railroad shop work than some which are now pur- 
chased for that purpose?” 


The performance of the tool depends on its fixtures 


“Another thing," said Bill, “it seems that both the 
railroad users, as well as the tool builders would profit 
Ly the addition of certain fixtures to the standard ma- 
chine making it adaptable tc highly specialized railroad 
work. I will cite a single instance. In railroad shops 
where the shoe and wedge faces of driving boxes are 
refinished by planing you will see all kinds of attach- 
ments for securing the driving box in place on the ma- 
chine. Some are remarkably good. Some, vou might say, 
are indifferent, while others are woefully bad. The fact 
of the matter is that the machine-tool builder sells a 
planer, which is just a planer. No more. It may bea 
good planer, but when harnessed to the work by some 
makeshift contraption, the planer falls a long ways 
short of giving a satisfactory account of itself. You 
can carry that thought as far as your necessity requires 
you. Му personal opinion is that if it is worth while to 
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specialize in raising hens, it is worth while to consider 
specialized railroad tools for railroad shops. Take it 
for what it is worth. A farmer’s views on the subject 
may be of some scant value. On the other hand they 
would at least give you a chance to get by on the job 
you admitted to be beyond you.” 

“Listens good,” said Highball. “What do you think, 
Тот”? 

“I believe the suggestion is worthy of consideration,” 
replied Tom James. “And now that we have settled the 
machine tool problem, let’s go out and select the shrub- 
bery which I came up here to buy.” 


Three devices for the air 
brake shop 


By J. E. Page 
Machinist, Atlantic Coast Line, Montgomery, Ala. 


W HEN repairing air brake equipment, it is often 
necessary to devise special tools with which to 
expedite the work by making difficult tasks easy. 
The three devices shown in the illustrations have aided 
considerably in making better and quicker repairs to the 
parts for which they are intended. 

Fig. 1 shows a device for testing air compressor 
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Fig. 1—Device for testing repaired air-compressor 
governors 


governors after they have been repaired. The device 

consists of a channel-shaped frame in which the 

governor is held. The governor is held in position by 

tightening a square-threaded bolt on the end of which is 

a fitting bored to fit over the train-line, air-hose gasket. 
a ije | 
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A pressure corresponding to that built up on a locomo- 
tive is obtained by building up the shop air pressure to 
the desired amount. In this manner the governors can 
be set so that after being placed on the locomotive, they 
will not vary more than 177 1b., which amount requires 
only a small adjustment. 

The old method of increasing the diameter of a feed- 
valve piston by using a hammer and set has proven, 
through experience, unsatisfactory, as a glancing blow 
of the hammer results in the piston being left larger on 
one side than on the other, thus causing a sluggish feed 
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Fig. 3—A simple device used for spreading feed-valve 
piston wings 


valve. The device shown in Fig. 2 eliminates this com- 
mon source of trouble. The tool steel dies make only 
a small impression on the edges of the piston, pressing 
out each side to the uniform size of .004 in. or .005 in. 
oversize. 

After feed valves have been in service for some time, 
the wings or guides are found to be worn off on the 
edges, thus allowing the piston to cock in the feed-valve 
cylinder which condition interferes with the proper 
functioning of the feed valve. By placing the wings in 
the device, shown in Fig 3, and making a light im- 
pression, a uniform increase of from .004 in. to .007 in. 
in diameter is obtained. 
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Small tools developed at Maine 9 
Central shops 


Special reamers, end mills and jigs designed 
to expedite locomotive repairs 


class repairs at the Waterville, Me., shops where 

an average of from 10 to 12 locomotives a month 
is overhauled. In these shops a special effort is made 
to encourage the workmen to develop better methods 
or special tools with which to expedite different repair 
jobs and, as a result, many small tools have been de- 
veloped which can be used to advantage in most any 
locomotive repair shop. 


Boring tools and jig used for a feedwater 
heater job 

The Maine Central, like many other railroads, is 
now equipping many of its locomotives with feedwater 
heaters. One of the difficult jobs encountered when in- 
stalling feedwater heaters on locomotives is that of 
cutting the pipe connections for the heater in the cyl- 
inder saddle. The tools and jig, shown in Figs. 1 and 
2, have made, what would otherwise be a difficult job, 
a comparatively easy one. A 134-in. pilot hole is first 
drilled into the cylinder saddle, after which a boring 
tool is used to enlarge this hole to 5 in. in diameter. 
The tool used consists of two parts, one of which is 
the arbor on the end of which is screwed a hollow 
end mill. 

The arbor consists of two main sections—a No. 4 
Morse taper shank at one end and a 134-in. pilot 
bar at the other—which fits into the pilot hole drilled 
into the saddle. The pilot bar extends 3$ in. beyond 
the face of the end mill, which is made of high-speed 
tool steel and contains a 2-in. threaded hole into which 
is screwed the arbor. Spaced equidistantly around the 
cuter circumference of the end mill are 28 alternate 
angle teeth. 

Before the seat is milled in the pipe connection hole, 
four holes must be drilled and tapped in the saddle. 
The four studs screwed into these holes are used to 
hold the end of the steam pipe firmly into its seat in the 
saddle, 

These holes are located by a jig which has a 
lij-in. diameter hole drilled through the center. A 
bolt, with a strap on the end of it, is passed through 
this hole and drawn tight against the inside of the sad- 
dle to hold the jig in position. Four 134-in. counter- 
sunk holes are spaced 90 deg. apart around the jig on 
an 814-1п. diameter circle. Two sets of hardened steel 
bushings, four for each set, are made to fit in these 
holes and are held in place by 3$-in. set screws. One 
set of bushings, which measures 34 in. in diameter, is 
used as a guide when drilling the four holes. This set 
of bushings is then replaced with the second set, which 
measured 7-іп. in diameter. These bushings are used 
as а guide for the four 7%-in. stud taps. 

‘After the stud holes are completed, the 61%-in. di- 
ameter counterboring tool—similar in construction to 
the 5-in. tool—is used to mill the pipe connection seat 
in the cylinder saddle. This set of tools has reduced 


A LL the locomotives of the Maine Central receive 


inder saddle steam pipe connections for feedwater 
heaters. 
Special purpose facing and reaming tools 


A special adjustable, inserted-blade, facing tool, used 
for facing in one operation the Walschaert link cheek 


Fig. 1—Top: End mill type of boring tool used for cutting 
feedwater heater connection holes in the cylinder saddle; 
Center and bottom: Jig used for drilling and tap- 
ping four stud holes for the pipe connection 


pins and hubs, is shown in the two views at the left of 
Fig. 3. The tapered shank fits into the spindle of a No. 


by 50 per cent, the time required to machine the cyl- 4 Cincinnati plain knee-type milling machine. A 3-in. 
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hole is bored into the tool head, which is 5 in. in di- 
ameter. Four U-shaped high-speed steel cutters are 
spaced 90 deg. apart around the circumference of the 
head. These cutters are made from 5-іп. square tool 
steel and are 134 in. wide and 134 in. high with a Y4-in. 
gap between the cutter blades. The cutters are driven 


into 5$-in. square holes, cut in the tool head. The cut- 


/ Fillet 


| СУ, tosuif 
| 


| ON 
E T А (Fin. а// over) 
Jig for Heater Pipe Connections 


Borin 


Drill Guide 


Drill Guide (Steel) Set Screw 


Tool | 
Fin.all'over 


to center the tool. The four blades are held in the 
body of the reamer by four segments that are tapered 
on each side. These segments bear against the side of 
the reamer blades and when drawn in tight by screws, 
firmly hold the blades in position. The ends of the 
four blades are tapered, which eliminates the use of a 
pilot to center the reamer. The use of four reamer 


[ccce ype Orr 


Counterboring Тоо! 
Fin. allover 


Forging Templet 
Steal ( in ali ver) 


Fig. 2—Detailed drawings of the tools used for cutting and tapping the holes in the cylinder saddle for the feedwater 
heater pipe connection 


ters are held in place by 15-in. set screws. The cutter 
blades can be adjusted to face hubs ranging in di- 
ameter from 2 in. to 234 in., the range of the adjust- 
ment depending on the length of the blades. This tool 
. has increased production 25 per cent. 

The two views at the right of Fig. 3 show a four- 
blade self-centering reamer and counter-borer, which 
differs from the standard tool of this type in that it 
has four blades and does not require a pilot on the end 


blades, instead of three, is for the purpose of prevent- 
ing chatter, the elimination of which results in a 
smoother finish in the part reamed. 

The usual type of general purpose reamer contains 
ten blades welded in place and when worn out, the 
tool has to be discarded as the blades cannot be re- 
newed. The reamer, shown at the top of Fig. 4, is de- 
signed so that the blades can be easily removed for 
grinding or renewal. The body of the tool is made from 


Fig. 3—Left—Two views of a special tool for facing, in one operation, Walschaert link cheek pins and hubs; Right— 
Two views of a four-blade, self-centering reamer and counter-borer 
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soft steel with ten 3/16-in. wide slots machined around 
the circumference of the reamer body. In each ot 
these is placed a reamer blade, 3/16-in. wide across the 
cutting edge and % in. thick. These blades are offset 
at each end so that a collar will fit over the ends. These 


two collars, when drawn up tight, are locked into posi-, 


tion by two 5/16-іп. set screws firmly holding the 
blades in the slots. A No. 4 Morse taper shank 15 
provided to fit the spindle of a motor or a drilling ma- 
chine. 

Usually a solid-piece reamer is used for reaming 


Fig. 4—Top—General purpose reamer with removable blades; 
Center—Special tool for reaming crosshead wrist-pin 
fits; Bottom—Tool for reaming the bell-crank pin 
hole in a Baker valve gear 


wrist-pin fits in a crosshead. When the reamer blades 
are worn out on this type of a reamer, the tool has to 
be thrown away. Furthermore, no provision is made 
for reaming only one of the holes in the crosshead, 
which is often necessary when only one of the holes is 
found to be worn. The crosshead reamer, shown in 
Fig. 4, is designed to eliminate this source of trouble. 
It consists of an arbor on which are placed two shell 
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reamers. The shells are properly spaced on the arbor 
by a ferrule placed between the two shells and held on 
the arbor by a taper pin that passes through the shell 
reamers and the body of the arbor. A large hexagon 
nut on the end of the arbor also helps to hold the shells 
in place. If it is desired to ream only one hole in the 
crosshead, one reamer is replaced with a blank bushing. 
Different sizes and tapered shells can be placed on the 
arbor, which eliminates the necessity of keeping on 
hand a wide variety of reamers for different sizes of 
crosshead wrist-pin fits. The arbor is fitted with a No. 
5 Morse taper shank so that it will fit a drilling ma- 
chine. 

Some of the Maine Central locomotives are equipped 
with the Baker valve gear. When this valve motion is 
repaired, it is often necessary to ream out the bell- 


Fig. 5—Top—A tube expander designed to reduce wear in 
the roller slots; Bottom—A jig used for uniformly grind- 
ing a set of safe-end scarfing cutters 


crank pin hole. The work is done with an adjustable 
double-shell reamer, shown at the bottom of Fig. 4. 
The reamers are adjustable on the arbor by placing dif- 
ferent lengths of ferrules between the shells. The taper- 
pins which pass through the reamer shells and the 
Lody of the arbor, and also а nut on the end of the 
arbor, hold the reamer shells in place. The reamer 
may be driven by either a ratchet or an air motor. 


A tube expander 


When using the conventional type of tube expander, 
the rolls, when fully expanded, rub against the edges 
cf the roll slots with the result that the slot openings 
are worn wider than the diameter of the rolls, thus 
eventually permitting the rolls to fall our. The tube 
expander, shown in Fig. 5, has been designed to pre- 
vent any wear against the edges of the roll slots. The 
diameter of the rolls has been increased a sufficient 
amount so that the center of the rolls is below the 
center line of the slot. Thus, when the rolls are fully 
expanded, they will not bear against the edges of the 
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slots, thus preventing slot wear. This slight change in 
the design of this tool has materially increased its use- 
ful life. 

The cutters used for scarfing flue safe-ends are made 
from discarded bolt thread chasers. It is necessary, 
when grinding a set of four cutters, that all be ground 
exactly alike. One cutter is ground to the required di- 
mensions, after which it is placed in the jig, shown at 
the bottom of Fig. 5. This jig is adjustable so as to 
hold any length of cutter and can be set at any angle. 


Fig. 6—Top—Fixture for grinding ball-seat end mills; 
Bottom—A device for holding a flat file 


After the jig is set to the first cutter ground, the re- 
maining three cutters of the set are ground to fit the 
jig setting. Through the use of this jig, all of the cut- 
ters are ground alike and maximum usage is obtained 
from a set of cutters. 


Attachment for grinding ball-seat end mills 


It is often difficult to accurately grind the flutes on 
a ball-seat end mill. The reason for this is that the 
end mill cannot be swung through a radius that will 
accurately correspond with the radius of the flutes. The 
device, shown at the top of Fig. 6, makes it a com- 
paratively easy task to swing the end mill through any 
desired radius. Тһе device consists of a discarded 
compound tool-rest, mounted on a swivel base. The end 
mill is held in a vee-block bolted on the top of the com- 
pound rest, the cross slide of which is graduated in 
inches so that any size of end mill common to railway 
shops can be ground on this device. After the cross 
slide has been set for grinding the correct radius, the 
end mill is swung by hand through the proper radius. 
A cup grinder is used for this work. | 


654 Railway Mechanical Engineer 


It is a difficult task io file a large flat surface unless 
some means is provided to hold the file so that all of 
its surface can be used with each stroke. The holder, 
shown in Fig. 6, is designed to hold any size of flat file 
and also provides a natural hand grip which makes easy 
the tedious task of using a file for any length of time. 


Jig for calipering tires on a 
boring mill 
By С. М. Cagle 


General machine foreman, Central of Georgia, Macon, Ga. 


HE device shown in the illustration is used for cali- 
pering driving-wheel tires on a boring mill. It was 
designed to eliminate the use of the customary wooden 
calipers that are found in practically all locomotive repair 
shops. It was found that wooden calipers did not give 
the accurate measurements desired and also that con- 


View showing how the jig is attached to the machine 


siderable time could be saved by using this jig. The 
new calipering device consists essentially of a vertical 
arm and a horizontal pointer which can be adjusted to 
suit. It is bolted to the revolving table of the boring 
mill, as shown. It was made in the tool room of the 
shops and was applied to the machine, using bolt holes 
that were already in the machine. Since this device was 
placed in operation it has been found to be more ac 
curate, more easily set and more convenient for the use 
of the operator than a pair of wooden calipers. 
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Texas & St. Louis three-foot gage locomotive built in 189— 
Cylinder, 12 in. by 16 in., diameter of drivers, 42 іп. 
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In defense of the slotter 


ALLSTON, Mass. 
To THE EDITOR :— 

There are many who are not aware of the possibili- 
ties of the slotter as a tool for general railway repair 
work, or for railway production work. The attitude 
toward the slotter can, in all probability, be attributed 
to the fact that when we go through many railway 
shops we find slotters of the vintage of 1876. It is not 
unusual to find a slotter equipped with a fly-wheel on 
the traversing shaft in place of the modern crank. 
Recently, I watched the operator of one of these ancient 
slotters. He labored and turned at the fly-wheel and 
after about fifteen minutes of hard work, was finally 
able to get the table into the desired position. 

In another case, a new driving box was designed 
that required the crown brass 


side the ranks of his craft for this man?  Scarcely 
ever. 

Supposing he wants a man for a division mechanical 
foreman—a position requiring some knowledge of car 
department matters as well as of locomotive handling. 
Will he consider Bill Kempt, who is, sometimes, be- 
hind with his work, possibly due to the fact that he has 
been trying to familiarize himself with all the work 
pertaining to the mechanical department, or will he 
not rather pick the machine foreman, Jack Rennie, who 
is always up with his work on the machine floor? Do 
you think he will consider a man from the car depart- 
ment who may have been following the same lines as 
3ill Kempt? Scarcely ever. 

A supervisor who is a specialist in his own line of 
work is an asset in any organization, but is, in a great 
many instances, slowed up when moved up to a posi- 

tion for them. Jack Rennie 


seat to be machined to a taper 
fit. The machinist in charge 
of the slotter on which the 
boxes were to be machined, 
finally, after much delibera- О 
tion as to how to do the job, 
removed the cross-table jib 
and wedged up one edge of 
the slide so that the upper. ro- 
tary table set at an angle. 
Thus, upon rotating the table, 
the proper taper fit was se- 


W hat do you think? 


NE of the important jobs of the mechan- 
ical department supervisor is selecting 
shop tools and equipment for recommendation 
when new equipment is to be purchased. Are 
records of the performance of existing equip- 
ment of any value in making selections? With- 
out such records, how do you convince your 
superior officer that your selection is the best? 


is the better man. Being a 
specialist, he is invaluable 
within his own line of work. 
To an organization which con- 
siders each man, in that or- 
ganization, as timber for 
promotion, Bil Kempt is 
of more value to his company 
than any man who has no 
thought of other classes of 
work than that which he is 
immediately in charge of. 


cured. 

While we must admire the 
cleverness of the operator, what is our opinion of the 
railway officers who permit such a machine to remain 
in a railroad shop? А slotter provided with an ad- 
justable ram slide that can be quickly set at any desired 
angle would soon pay for itself on such work. A mod- 
ern, high-speed fully-equipped slotter is a heavy-duty 
production machine that excels many other types of 
machine for handling driving boxes, crown brasses and 
various other locomotive repair parts. 

Modern tools, modern fixtures and modern machines 
go hand in hand. I often wonder why so many rail- 
roads are paying dividends. 

Е. КАТТЕК. 


Craft consciousness 


Minpen, LA. 
To THE EDITOR: 

The case of Bill Kempt is a pitiful reality in most 
any department of railroad work and there is no real 
reason for it other than craft consciousness. 

For instance, we'll say the general manager came up 
through the transportation department. He will al- 
most invariably seek men for promotion amongst men 
in that department. Another example. The superin- 
tendent of motive power is a machinist and wants a 
inaster mechanic or general foreman. Does he go out- 
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It is only natural for each 
foreman to consider the work 
he is in charge of as being the most important class 
of work in the shop, and feel that the other fellow is 
incapable of handling it. That is craft consciousness, 
and most of us are afflicted with it, from the highest to 
the lowest. J. B. SEARLES. 


Developing labor-saving de- 
vices in the shop 


ы Lorain, Онто. 
То THE EDITOR: 

Your editorial in the Railway Mechanical Engineer 
for September, 1928, on the question of rewarding the 
originators of means for increasing output or effect- 
ing savings, should be of particular interest to all rail- 
road officers. A feature of any man’s temperament is 
that which demands some recognition for any special 
service rendered, a demand rendered more emphatic, as 
a result of our so-called modern methods of service. 

I had hoped before this to have seen some comment 
from readers of your columns whose opinions would : 
probably be of greater value than that of a private in 
the ranks. The question was put to a number of in- 
telligent, practical railroad mechanics and 99 per cent 
came back with the answer, "The man should be re- 
warded—not with a pat on the back or just a kind 
word, but with something that would heip to fatten the 
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kitty.” Опе answered, “Yes, he should be rewarded, 
provided he has worked out the idea on his own time, 
but,"—and here he dubiously shook his head—"I don't 
see how he has time for anything else but the work 
in hand." 

Supposing we have a machine turning out 50 fin- 
ished bolts per hour, and the operator is one of the 
wide-awake kind who works out a scheme whereby 
the output is increased to 60 bolts per hour. Naturally 
he knows that the increased production is all to the 
benefit of the company, and he is also intelligent enough 
to know that some of the savings should come his 
way. How shall he be satisfied that the company's idea 
of the reward he shall receive is right? 

My suggestion is that the company have experts in 
appraising production values, estimate the amount of 
savings effected for the company during one year's pro- 
duction from that machine through the use of the op- 
erator's device and then offer the operator two-thirds 
of the savings for one year as the price of his idea. 
If that does not satisfy him, nothing short of a seat on 
the board of directors will. 

ЈОѕЕРН SMITH, 


Pulverized coal burners in 
Germany 


ErizaBETH, N. J. 
TO THE EDITOR: 


I read with interest the article in the September 
Railway Mechanical Engineer describing a pulverized- 
coal-burning locomotive built in Germany. It has been 
something of a puzzle to me for sometime past as to 
why the use of pulverized coal on steam locomotives 
has not been given more serious consideration by the 
officers of the mechanical departments of railroads in 
the United States because of the saving in fuel and 
other benefits which could be effected by its use. 

A typical heat-balance for a large modern hand- 
fired locomotive boiler, when being worked at nearly 
its full capacity is as follows :— 


Heat utilized in evaporation, per сепї.................. 57.5 
Heat lost by: 
1—Coal escaping unburned, per сепї.................. 28.5 
2—Sensible best in smokebox gases, per cent........ 10.3 
3—Imperfect combustion, producing CO, per cent...... 0.9 
4—Externa! radiation and other minor causes, per cent 2.8 
Total heat in coal fired, per сепі....................... 100.0 


This shows zn overall boiler efficiency cf 57.5 per 
cent. In other words, nearly one half of the total 
heat in the coal fired is wasted when the boiler is be- 
ing worked at the rate of the test from which the 
above figures were obtained. In general, when the 
rate of working decreases the boiler efficiency increases 
and vice versa. The largest single item of heat loss 
and the one which changes most with the rate of work- 
ing is ‘he loss due to coal escaping unburned, amount- 
ing to 28.5 per cent in the above case. 

The primary causes of this loss are improper mix- 
ture of coal and air in the combustion zone, the lower- 
ing of the firebox temperature by the large amount of 
excess air required, and the carrying of particles of 
fuel out of the firebox and into the flues, and front 
end before they can become completely burned. This 
condition is aggravated at high rates of working by 
the terrific draft necessary to furnish enough air to 
burn the required amount of coal. 

The use of pulverized coal in a properly designed 
firebox practically eliminates the heat loss due to fuel 
escaping unburned and ought to increase the overall 
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boiler efficiency from 10 to 25 per cent, depending on 
the rate of working, kind of coal used, etc. The 
reasons for this are that the coal enters the firebox 
in a finely divided state, intimately mixed with air; the 
firebox temperature is higher than in the grate-fired 
boiler, insuring more rapid and complete combustion, 
and the amount of excess air required is greatly re- 
duced, allowing the use of a lighter draft for the same 
combustion rate. 

A reduction in the amount of fuel escaping unburned 
is, however, not the only benefit to be derived from 
the use of pulverized coal in steam locomotives. The 
cheapest grades of coal may be used; the rate of com- 
bustion can be easily controlled to suit the rate of 
working of the boiler; the cost of cleaning fires is 
eliminated, and stand-by losses are reduced by the 
elimination of the cost of maintaining banked fires 
during lay-over at engine terminals. Also, there is a 
great reduction in the amount of smoke produced and 
ә general improvement in working conditions on the 
locomotive and in the enginehouse. 

These benefits and savings would be offset to some 
extent by the first cost of the necessary pulverizing 
plants and the rather expensive equipment on the leco- 
motive, and also by the somewhat higher maintainance 
costs of the pulverizing plants and locomotive equip- 
ment. But in spite of this, it seems to me that the 
pulverized coal proposition looks attractive enough to 
warrant the expenditure of some money and effort by 
the railroads in overcoming the few mechanical difh- 
culties which, at present, seem to prevent its more gen- 
eral development for locomotive use. 

NicnuoLas M. TRAPNELL. 


REvoLvarons.—Bulletins 83A and 83B of the Revolvator Com- 
pany, 336 Garfield avenue, Jersey City, describe the new re- 
volvable base and enclosed gear and splash system lubrication 
features of Revolvator equipment. 


Toots кок Fiar Turret LarnHEs.—The new 52-page, board- 
bound catalogue of the Jones & Lamson Machine Compnay, 
Springfield, Vt., is divided into three sections, the first two of 
which illustrate and describe standard bar and chucking outfits, 
respectively. The third section contains information regarding 
additional standard equipment not included in regular outfits. 


ж ж ж 


One of the pictures shown at the American Саг & Foundry 
meeting of the New York Railroad Club, March 16, 
1928—Power welding machinery in the plant, at 

Carbondale, Pa. 
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Internal milling head for thread millers 


and hobbing by the Pratt & Whitney Company, 

Hartford, Conn., can now be obtained for use 
on either the Pratt & Whitney 6-in. or 10-in. Model B 
thread millers. Application of this head virtually con- 
verts the thread millers into universal machines, as the 
regular cutter head of the machine will handle all ex- 
ternal milling and hobbing, and the milling head will 
complete all internal milling and hobbing. The head 1s 
so geared that the speed of the cutter spindle is prac- 
tically doubled over the speed of the external cutter 


A MILLING head, designed for internal milling 


The Brown & Sharpe standard vertical spindle milling 
machine 


head, owing chiefly to the fact that small milling cutters 
can be used on almost all internal work. 

The base is dovetailed to fit on the cross slide with 
the regular external cutter head. The milling head is 
locked in position on the cross slide by a lock bolt 
equipped with check nuts, which fit into a tapped hole 
in the base casting of the external cutter head. This 
arrangement permits the use of the cross-slide hand- 
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wheel for the transverse movement of the external 
head and internal head simultaneously. 

Power is supplied to the head by a gear mounted on 
the cutter spindle shaft of the external cutter head, 
and through two intermediate gears to the cutter spindle 
of the internal head. The gears in this drive are Maag 
cut to insure smooth running action and good wearing 
qualities. Sight-feed oilers provide continuous lubrica- 
tion to this gear train. 

The head spindle is mounted in bronze bearings and 
is equipped with a flywheel. 

An adjustment is provided for setting the cutter at 
any angle up to 10 deg. above or below the center line. 
The angle of the cutter can be set quickly as gradua- 
tions are provided on the side of the milling head for 
this purpose. Sturdy tie rods are used for holding the 
cutter arbor at any given angle within the range of the 
milling head to prevent slippage. The angular setting 
of the cutter, above or below the center line, is an ad- 
vantage when milling either right-hand or left-hand 
threads. 


A heat insulating material 


N insulating material, called Torfoleum, which is 
being introduced in this country is said to be 
adapted specially for all classes of heat insulation up 
to temperatures of 230 deg. F. This product, which 
at the present time is manufactured in Germany, where it 
has had extended use, is handled in this country by 
Pennrich & Company, New York. 

Torfoleum is manufactured from peat moss which has 
been treated by a special water-proofing process, and is 
furnished in sheets 1914 in. wide by 39 in. long, with 
thicknesses ranging from 1 in. to 6 in. It has a finely 
pored texture and weighs less than 1 lb. per board foot. 
This material is said to have a high compressive strength 
and low thermal conductivity, to be waterproof, non- 
capillary, rot-proof, fire retardant and free from harmful 
odor. 

Its principal uses are for the insulation of refrigerating 
plants and refrigerator cars, and for practically all kinds 
of building construction. It can be readily cut or sawed 
and secured in place either by nails or adhesive ma- 
terials. This material is also said to have efficient sound- 
absorbing qualities. 
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Pipe wrench specially heat treated 


Trimont Manufacturing Company, 


wrench, the strength of which has been increased 


through a special process of heat treatment. Although 


Inc., 


r | AHE 
Roxbury, Mass., has placed on the market a pipe 


not materially changed in appearance, has been consid- 
erably strengthened. Additional strength has been 


provided by overlapping side lugs, an integral part of 
the handle, which brace the frame against lateral dis- 


The Trimo pipe wrench which has been considerably strengthened 


the contour of the frame has been slightly extended, the 
parts of the old design and new design wrench are in- 
terchangeable throughout. 

A newly developed method of heat treatment gives 
the handle greater strength and toughness than that of 
the previous designs. The swinging steel frame, though 


tortion or spreading. The design of these re-inforcing 
lugs furnishes a safety feature without hampering the 
action of the frame or adding to the bulk of the 
wrench. 

The wrench is provided with an insert lower jaw 
and nut-guards which protect the adjustment. 


Morton 32-in. stroke draw-cut shaper 


factured by the Morton Manufacturing Com- 
pany, Muskegon Heights, Mich., is of box type 
and heavily constructed. It is provided with square 


Ts column of the 32-in draw-cut shaper, manu- 


The right side view of the Morton 32-in. draw-cut shaper, 
showing the vise on the knee 
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rail bearings and all running journals are closely fitted 
and bolted. The crossrail is fitted to the square rail 
bearings on the column and is provided with gibs for 
compensating for wear. 

The lower table and outer support, which is of new 
design, is of the angle-bracket type and is located con- 
siderably lower on the saddle, giving 31% in. of clear- 
ance between the ram and the lower table. The lower 
table is supported at the outer end by an automatically 
adjusted outer support which is secured directly to the 
crossrail of the machine. It is raised and lowered by 
vertically adjusted large diameter screws operating in 
independently adjusted nuts bolted to the extension 
base. Two vertical feed, screws are used on this ma- 
chine. 

The ram is 6 in. by 614 in. and is made from a high 
carbon steel forging. The ram has a bearing surface 
on all four sides through the entire length of the col- 
umn and is threaded on one end to receive the cutting 
head. The clutches, reversing mechanism for oper- 
ating the clutches, and the stroke adjustment are the 
same as on other Morton draw-cut shapers. The new 
friction feed is of the automatic relieving type and 
especially constructed with a large friction surface. 

The splash system of oiling is used for the clutches 
and all shafting journals which are subjected to heavy 
cutting strains. The adjustable back bearing forms a 
stop against which work may be placed when held in 
the vise or otherwise. This bearing transfers the 
thrusts of the cut directly against the column of the 
machine. 

The machine is equipped with a %-ton capacity in- 
dependent crane and hoist of the two-speed type. It 
is also equipped with a standard steel head, swivel-base 
vise with a 14-in. opening, a large tee-slotted top plate, 
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28 in. by 32 in., for bolting large work, and it can be 
furnished either belt or motor driven. It will also ac- 
commodate the Morton shell-planing shoe and wedge 
and rod brass attachments for railroad work. 

The machine has a 32-in. cutting stroke, a 32-in hori- 
zontal feed on the table and a 16-in. vertical table feed. 


Governor s:eam valve 


reseating tools 


HE illustration shows a tool for facing and re- 
WD gating valve seats in pump-governor steam valve 
bodies. These tools are made by the Foster Johnson 
Reamer Company, Elkhart, Ind., in two sets—one for 
1:4-іп. steam valve bodies and the other set for 175- 
in. valves. Each set consists of two tools—one cutter 


Reaming a pump-governor valve seat 


boring tool for facing the top of the seat and bringing 
the 45-deg. face to the desired width, and one regular 
reseating tool for reseating the 45-deg. valve seat. A 
long bearing is provided in the adapter for guiding 
these tools and to give long and efficient service. 

Foster-Johnson tools are also furnished for use in 
reaming pump-governor steam cylinders. The ream- 
ers for this particular work are available in 2Yj-in., 
234-in. and 3-in. sizes. 


McCrosky four-point 
boring head 


FOUR-POINT boring head in which the four 
high-speed blades are rigidly locked in a hard- 
ened steel body has been placed on the market 
by the McCrosky Tool Corporation, Meadville, Pa. 
‘There is a groove in the blade to receive a drill-rod pin 
which is also imbedded in a groove in the body. А 
hollow set screw bears against the pin and forces it 
tightly into the groove of the blade. This combination 
locks the blade tightly and rigidly in the body and per- 
mits the head to take an unusually heavy cut. | 
This design offers an unusually large radial adjust- 
ment. А head 3 in. in diameter has an adjustment of 
14 in, and a head 6 in. in diameter has a кої. ad- 
justment. Adjustment for the other sizes 15 im pro- 
portion. The head can be made in sizes from 210 in. 
up. 
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The large hole in the body of the head permits the 
use of a large sturdy bar. 


The head can be used to 


Four high-speed blades rigidly locked in the McCrosky four- 
point boring head 


good advantage with a Shell reamer, mounted on a bar, 
for roughing and finishing in one operation. 


Roller-bearing journal wheel sets 
handled on car-wheel lathe 
HE chucking of roller-bearing wheel sets for tire 


turning in the No. 4 car wheel lathe, manufactured 
by the Niles Tool Works, Hamilton, Ohio, may now 


Ne) T 
enna M 
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A Niles No. 4 car-wheel lathe arranged to handle wheel sets 
equipped with roller-bearing journals 


be just as readily accomplished as the chucking of 
plain journal sets. Changes in the tool rests and bed 
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have been made in this machine which make it equally 
adaptable for either type of bearing. 

Inasmuch as it is impractical to remove the roller bear- 
ing housings from the journals, the wheels cannot be 
chucked by split bushings, but are mounted on centers in 
the sliding spindles. It is necessary only to remove the 
end cover plate to expose the centers in the axle. 


This method of chucking demands some lateral adjust- 
ment of the tool rests along the bed to bring the cutting 
tools opposite the wheel treads, owing to the greater 
distance between faceplates when the axles are held on 
the centers. Each tool rest is, therefore, mounted on a 
sub-base having a small amount of lateral adjustment by 
a rack and pinion. 


The Oxweld shape cutting machine 


chine, designed to cut different shapes from steel 

plate, sheet metal, forgings, billets or ingots, 
has been placed on the market by The Linde Air Prod- 
ucts Company, 30 East Forty-second street, New York. 
In this machine the cutting blowpipe is mounted on a 
carriage which is moved in any direction by an electric 
motor. For routine production it will operate auto- 
matically from templets. In cases where only a few 
parts are to be cut out, a hand tracing device can be 
attached and used to follow the outline of a sketch or 
blueprint. 

The parts of the machine are sturdily built without 
impairing the delicacy of adjustment necessary in a 
precision instrument of this sort. The rigid construc- 
tion and unique design prevents lost motion and makes 
the cutting accurate in every case. 

The machine requires but one operator. Little ma- 
chining is necessary in most cases after cutting because 
the parts are produced with straight corners and 
smooth faces. The speed of cutting is high and ranges 
from 3 in. to 20 in. per minute, depending on the thick- 
ness of the metal. Accurate and smooth cuts can be 


A N automatic oxy-acetylene shape-cutting ma- 


made in stock up to one foot and more in thickness. 


The Linde automatic oxy-acetylene shape-cutting machine 


Die head for automatic screw machine 


HE Landis Machine Company, Inc., Waynes- 

boro, Pa., has placed on the market a die head 

designed for application to automatic screw ma- 
chines. This head is of the rotary pull-off type. It is 
opened by retarding the forward movement of the die 
head or die holders and is closed automatically by an 
attachment on the automatic screw machine. 

The Landex head, as it is designated, is made of 
carbon steel and is heat treated throughout and ground. 
This has been done to reduce wear to a mintmum and 
prolong the life of the head, and to insure a high de- 
gree of accuracy. 

The head is flexible on its shank so as to compensate 
for any misalinement in the machine or in the work to 
be threaded. The chasers are supported on the front 
face of the head. This feature permits of easy access 
to the chasers when it is necessary to remove them for 
grinding and when changing from one pitch to another. 

The die head employs an adjusting worrn for adjust- 
ing the head to size. The adjusting worm is under the 
proper turning tension at all times, thereby eliminating 
the necessity of locking it for each adjustment for 
size. The adjusting worm has a micrometer dial for 
further adjustments for close or free fits. 

The die head is locked within itself under service 
conditions by the engagement of two hardened closing 
pins and closing pin bushings. The head opening 
spring for opening the head is located in the adjusting 
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ring. This spring has a tension uniform for all diam- 
eters. 


The Landex rotary pull-off type of die head for use on 
automatic machines 


Vol. 102, No. 11 


The Landex head is made in М-їп., 13/16-in. and 
1%-in. sizes. The heads are graduated for bolt and 
pipe threads within their ranges. Each graduation is 
separate, one from the other, and has its own index 


mark on the operating ring. All passages and openings 
into the interior of the head are entirely covered under 
service conditions, making it impossible for dirt and 
chips to enter. 


An adjustable portable band saw 


cently placed on the market by the DeWalt 
Products Company, Leola, Pa., is designed to 
provide in a portable machine the power and handling 


, | * HE band saw, shown in the illustration and re- 


The De Walt portable рана ау mounted оп a sheet metal 
ase 


capacity of a production stationary band saw. The 
machine is guarded to a maximum degree. The band 
saw above the floor standard is mounted in a one-piece 
cast housing which encloses the three tracking pulleys 
and the saw blade. The blade is entirely covered, ex- 
cept for the opening at the cutting point. 

The feature of using three tracking pulleys instead 
of two large pulleys to separate the two sections of a 
revolving saw blade, has made is possible to design a 
compact machine with a 20-in. clearance in the throat 
between the saw blade and the frame and with a capac- 
ity to handle material up to 7-in. in thickness. 

The entire machine, including the floor standard and 
the motor, weighs only 210 Ib. Without motor and 
floor standard, it weighs 120 Ib. The fact that the ma- 
chine is portable does not in any way handicap it as a 
stationary unit. 

This unit is preferably used as an individual motor- 
driven unit equipped with a motor and floor standard. 
However, the unit can be used independent of the mo- 
tor and floor standard. It can be mounted on a DeWalt 
Wonder-Worker so as not to interfere with any other 
operation of that machine. By simply attaching the 
pulley on the arbor of the Wonder-Worker and swing- 
ing the arm to the rear, the band saw is ready to op- 
erate. By replacing the vee driving pulley of the band 
saw with a flat belt pulley, the unit can be driven from 
a line shaft. 

The work table, which is 1354 in. square, tilts to the 
right 45 deg. and to the left 30 deg. A stop is pro- 
vided to bring the table quickly to its horizontal posi- 
tion. A tracking device is provided to adjust the roll- 
ers so that the saw tracks are exactly over the rollers. 


“Widia” —A hard cutting alloy 


placed on the market by Thomas Prosser & 

Son, 15 Gold street, New York. The alloy, 
which is not a steel, and the principal constituent of 
which is tungsten carbide, is a product of the Fried. 
Krupp Company, Essen, Germany. It is known as 
Widia, a term which is a contraction of the German 
words meaning “like diamond,” and which is, in a 
measure, descriptive of the principal characteristic of 
the metal. 

Widia is an extremely hard alloy which will not cut 
diamond, but will cut sapphire. It is manufactured 
ready for use, and requires no heat treatment. It is 
used in the form of small plates or bits which are 
brazed onto carbon steel tool shanks, and is furnished 
either in the form of completed tools or in bar form. 
A smooth, sharp edge is essential for the successful 
operation of the Widia tools and special carborundum 
grinding wheels are required to produce sharp cutting 
edges on this material. 


\ N alloy for use in metal cutting tools has been 
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Widia is tough, as well as hard, and it is the combina- 
tion of these two qualities which gives the material its 
great cutting capacity. Not only will it cut manganese 
steel, chilled cast iron, glass, etc., but the edges of the 
cutting tools will stand up in turning pieces with ir- 
regular or intermittent surfaces and where the tool is 
repeatedly cutting through surfaces containing sand 
or slag. Widia tools are said to hold their cutting 
edges for long periods when machining soft or abrasive 
materials which repeatedly wear away the edges of ordi- 
nary tools. Hard rubber, Bakelite with metal inserts 
and commutators with insulation between the bars can 
be machined with these tools which are said to hold an 
edge from fifty to one hundred times as long as the 
other types of tools used in such service. 

The cutting capacity of the tools is indicated by the 
fact that they hold their hardness and cutting edges 
even at a bright red heat, no change in the structure 
of the material taking place. The following examples 
illustrate the character of their performance on various 
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material: In cutting a 3%3-per cent nickel steel, а 
Widia tool, operating at a cutting speed of 100 ft. 
per min., a feed of 1/8 in. and a cut of 5/8 in., stalled 
the lathe, which was driven by a 35-hp. motor, with- 
out damage to itself. A Carpenter No. 4 non-magnetic 
stainless steel 2-54 in. round, which showed a ‘Brinell 
hardness of 228 and a tensile strength of 118,000 lb., 
was machined at a speed of 334 r.p.m., which equals 
a cutting speed of 230 ft. per min. The cut was .5 in. 
and the feed .17 in. per revolution. А bar of cast iron 
of 200 Brinell hardness, which was 1134 in. in di- 
ameter and had two recesses 1-3/8 in. wide in the sur- 
face, was machined at a cutting speed of 665 ft. per 
min. The depth of this cut was .59 in. and the feed 


Tire-turning tools with Widia tips—Left: Roughing tools— 
Right: Finishing tool 


was .036 in. At this cutting speed, the number of blows 
on the edge of the tool was 400 per min. In another 
case, a bar of cast iron of 24 in. outside diameter and of 
approximately hexagonal shape, was machined with a 
Widia tool at a cutting speed of 240 ft. per min., which 
is four times the speed regularly used with other tools 
for the same cut and feed. On completion of the job, 
the edge of the tool is reported to have been in perfect 
condition, although repeatedly cutting into and out of 
the surface scale. These tools have been operated at 
cutting speeds and feeds high enough to cause the 
chips to leave the work at a light red color. This, 
however, is not recommended, although the tool itself 
will operate successfully, it is said, at a bright red tem- 
perature. 

The principal requirements in the use of these tools 
are the protection against exposure to the air at tem- 
peratures high enough to cause oxidation. This re- 
quires care in the brazing of plates of Widia to carbon- 
steel tool shanks and in the grinding of the cutting 
edges. A limitation on the use of the metal is its in- 
ability to withstand the effect of dragging over the 
surface of the work without chipping of the edge. It 
cannot be used successfully, therefore, in planers or 
shapers, unless provision is made to lift the tool en- 
tirely clear of the work on the return stroke. 

The drawing shows the form of the tools used for 
tire turning. Because of the difficulty of grinding, 
a finishing tool of circular contour, conforming to the 
radius of the throat of the flange is used instead of a 
tool formed to the complete contour of the flange and 
tire. 

The increase in efficiency of Widia (the chip cross- 
section X the cutting speed), as compared with tool 
steels, are said to vary from 75 per cent to 200 per cent 
on steels, the higher efficiencies occurring with the 
lower tensile strength; 400 per cent on chilled cast iron, 
200 to 600 per cent on cast irons, of varying Brinell 
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numbers, the higher efficiencies occurring with the 
lower tensile strengths ; 400 per cent on chilled cast iron, 
similar materials, and 800 per cent on’brass. These 
efficiencies are based on retaining the customary chip 
cross section and increasing the cutting speeds of the 
machine. 


Adjustable boring and turning 
bars for lathes 


T HE Scully Steel & Iron Company, Chicago, has 
placed on the market an adjustable boring and 
turning bar for use on lathes. In addition to boring 
and turning, this bar can also be used for both ex- 
ternal and internal threading. 

The bars are of one-piece construction, made of 
special alloy steel, with the ends heat treated. The 
holders are so made that the bars can be adjusted over 
a large range. The large bearing surface in the holder 
for the bars insures that they will be rigidly held. By 


The toolholder and the various sizes of boring tools that саг. 
be used with it 


reversing the holder, the largest piece that the lathe 
will swing can be turned. The bars are always held 
parallel with the lathe center. 
‘hese bars can be obtained in several different sets, 
ranging from extremely small tools to very large bars. 
These bars are designed so as to fit over tool posts or 
into cross slides. 


4-4-0 type on the New York, West Shore & Buffalo built by 
the Rogers Locomotive Works, Paterson, N. J. 
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Locomotives exempted from Rule 116 (i) 


Tue INTERSTATE COMMERCE COMMISSION on October 10 made 
public an order by which Rule 116 (i), of its rules for the 
inspection and testing of steam locomotives, requiring that 
steam locomotives be equipped with cab storm windows, shall 
not apply to locomotives used on the Panhandle division of 
the Pennsylvania. The rules provide for an exemption if, upon 
investigation, it is found that clearness will not permit safe 
operation of locomotives equipped with storm windows. 

At the same time the commission denied a petition of the 
Chesapeake & Ohio for exemption of locomotives used on its 
lines, saying that “practically all, if not all, locomotives used 
on the lines of the carrier are now, and for several years have 
been, equipped with cab storm windows and the same have 
been used with safety.” 


Equipment installed in 1928 


Crass I RAILROADS, in the first eight months this year, in- 
stalled 42,572 freight cars, according to reports filed by the 
carriers with the Car Service Division of the American Rail- 
way Association. Compared with the corresponding period last 
year, this was a reduction of 9,702 in the number of freight 
cars installed. Freight cars on order on September 1 this 
year totaled 9,257 compared with 18,764 on the same date last 
year. During August, the railroads installed 6,718 freight cars 
compared with 7,131 in August last year. 

Locomotives placed in service by the Class I railroads during 
the first eight months in 1928 totaled 995, which was a decrease 
of 304 compared with the corresponding period last year. Loco- 
motives installed in August were 114 as compared with 104 
placed in service in August, 1927, while locomotives on order 
on Stepember 1 totaled 100 as compared with 207 on the same 
date in 1927. These figures as to freight cars and locomotives 
included new and leased equipment. 


Equipment in need of repairs 


A NEW LOW RECORD for all time in the number of locomotives 
in need of repair was established by the railroads of this coun- 
try on September 1, according to reports filed ‘today by the 
carriers with the Car Service Division of the American Rail- 
way Association. 

The number in need of repair on that date was 7,954, or 
13.4 per cent of the number on line. The record established 
on September 1 exceeded by 52 locomotives the best previous 
record attained on July 1 this year. 

This new low record, which applies to all steam locomotives, 
more than reaches the goal set, so far as motive power is con- 
cerned, by the railroads of this country in 1923 when a program 
was adopted by them calling for the maintenance of adequate 
and efficient transportation service. At that time, the goal 
agreed upon called for a reduction to 15 per cent in the num- 
ber of steam locomotives in need of heavy repairs. The num- 
ber of such locomotives in need of repair on September 1 was 
a decrease of 873 compared with the number in need of repair 
on August 15, at which time there were 8,827 or 14.9 per cent. 
Locomotives in need of classified repairs on September 1 to- 
taled 4,486, or 7.6 per cent, a decrease of 440 compared with 
August 15, while 3,468, or 5.8 per cent, were in need of run- 
ning repairs, a decrease of 433 compared with August 15. 

Class I railroads on September 1 had 6,504 serviceable 
locomotives in storage compared with 6,712 on August 15. 

On September 1 there were 149,252 freight cars in need of 
repair, or 6.6 per cent of the number on line. This was a 
decrease of 4,803 cars below the number reported on August 
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15, at which time there were 154,055, or 6.9 per cent. 

Freight cars in need of heavy repairs on September 1 to- 
taled 109,010, or 4.8 per cent, a decrease of 205 compared with 
August 15, while freight cars in need of light repairs totaled 
40,242, or 1.8 per cent, a decrease of 4,598 compared with 
August 15. 


Meetings and Conventions 


Mechanical Division, A.R.A., to meet at Los Angeles 


Pacific coast railroad men who, as members of the A. R. A. 
Mechanical division, have been attending annual meetings held 
in the East for years, will have an opportunity to play host to 
the next convention. The General Comittee of the division has 
decided that the 1929 meeting will be held at Los Angeles, Cal., 
im the latter part of June, the definite date to be announced 
later. This will be the first time that the convention has ever 
met west of Chicago, except in 1887 when the annual meeting 
was held at Minneapolis, Minn. 


Division VI appoints committees 


Division vr, Purchases and Stores, A. К. A., of which C. C. 
Kyle, purchasing agent, Northern Pacific, is chairman, W. J. 
Farrell, secretary, and С. E. Scott, purchasing agent, Mis- 
souri-Kansas-Texas, chairman of committee aopointments, has 
assigned the subjects for committee work during the year and 
determined upon the personnel of each committee. A com- 
mittee on terminal storekeeping has been added to the list, 
bringing the number of active committees to 17. New chairmen 
have been appointed in all but one instance. А list of chair- 
men and the subjects assigned for committee action follows: 

Store department book of rules—E. G. Ellenberger, general 
material supervisor, Pennsylvania. 

Classificatic erial— AcM 
Nee M DOM ӨР material—F. J. McMahon, general store- 

Reclamation of discarded material—classification, handling 
and sale of scrap—E. J. Becker, traveling storekeeper, S. P. 

Joint committee with Mechanical Division on reclamation — 
I. C. Bon, superintendent scrap and reclamation, Wabash. 

А Uniform accounting and material store expenses—C. Н. Mur- 
rin, special accountant, I. C. 
Goon products—Paul McKay, assistant purchasing agent, 

Buildings and facilities for handling material—A. B. Lackey, 
division storekeeper, Southern. 

Clayton anti-trust act—E. A. Clifford, general purchasing 
agent, C. & N. W. 

Standardization and simplification of stores, stocks and dis- 
position of surplus materials—L. V. Hyatt, supervisor of stand- 
ardization, M. P. 

Stores department safety practices—F. A. Murphy, district 
storekeeper, B. & O. 

Terminal railway storekeeping—E. Н. Polk, district store- 
keeper, S. Р. 
uo of line stocks—W. R. Culver, general storekeeper, 

Joint committee on metric system—J. W. Gerber, general 
storekeeper, Southern. 

Nominating committee—O. Nelson, general storekeeper, U. P. 

Committee on committces—-G. E. Scott, purchasing agent, 
M-K-T. 

Control of shop orders—J. T. Kelly, general storekeeper, 
Qu NL Sb PSP. 
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Control of material—L. P. Krampf, supply agent, M. P. 

Unit pricing and unit piling—J. J. Kukis, superintendent of 
stores, Erie. 

Purchasing office records and organization, including price 
index, of railroad commodities—H. L. Taylor, assistant pur- 
chasing agent, C. N. 

Stationery and printing—E. J. Lamneck, assistant purchasing 
agent, Penna. 

Fire Prevention—Q. A. Parker, division storekeeper, A. T. 
& S.F. 

Delivery of material—H. M. Smith, assistant general store- 
keeper, N. P. 


Railroad division, A. S. M. E., sponsoring 
national meeting 


The Executive Committee of the Railroad Division, Ameri- 
can Society of Mechanical Engineers, is completing arrange- 
ments for the co-ordination of the complete program of the 
annual winter meeting of the society, which is to be held in 
the Engineering Societies Building, 29 West Thirty-Ninth 
street, New York, December 3 to 7, 1928, inclusive, so as to 
afford the railway mechanical engineer employed in the rail- 
road or railway supply industries, all the advantages of a 
national division meeting. This procedure, instead of having 
a separate National Railroad Division meeting extending over 
а period of several days, was adopted due to the fact that there 
are already a considerable number of associations that hold 
conventions during the year and the Executive Committee, 
Railroad Division, did not consider it advisable to add an- 
other. Instead, it is taking advantage of :he papers and re- 
ports being presented by other proiessional divisions at this 
meeting and together with its own two-sessions program of 
four papers, it has developed a program for the railway mech- 
anical engineer which extends over the entire five-day period. 

The annual winter meeting of the A. S. M. E. has been an 
established feature of the society for many years. In addition 
to the technical program, the National Exposition of Power 
and Mechanical Engineering will be held at the Grand Central 
Palace, New York. The seventh exposition. which is to be 
held December 3 to 8, 1923, inclusive, will have a large display 
of the latest developments in power plant, heating and venti- 
lating and other mechanical equipment. The program has been 
arranged so as to afford a minimum of conflict between meet- 
ings in which the railway mechanica! engineer may be inter- 


ested. 
The following is the consolidated program that has bcen 
planned by the Executive Committee of the Railroad Division: 


Monday, December 3 " 
Fixture design: Principles ot jig and fixture practice, by Jos. W. Roe. 


Open house. 
Tuesday, December 4 

Methods oí motor application and controls on lathes, by C. L. Cameron. 

Motors for planer service, by Forrest E. Cardullo, 

Motor Drives tor precision. grinding, by К. E. W. Harrison. 

Application of motors to special drilling and tapping machinery, by J. Н. 
Mansfield. 

Balancing heat and power in industrial plants, by Robert V. Kleinschmidt. 

Material handling problems in the public utility, by John C. Somers. 

Wednesday, December 5 

Coal pulverizers. by W. J. A. London. 

Analysis of oil-engine регіогтапсе with a view to rating, by Otto Nonnen- 
bruch. 

Reírigeration in railroad freight cars, hy J. W. Martin, Jr. 

Characteristics of injectors with special reference to their utility as loco- 
motive feedwater heaters, by К. M. Ostermann. 

Designing buildings for daylight, by H. H. Highbie and W. C. Randall. 

Artificial lighting provision in building design and process layout, by 
Ward Harrison. 

Light as a factor in production, by C. C. Monroe and H. A. Cook. 

The Schmidt high-pressure locomotive of the German State Railway Com- 
pany, by К. P. Wagner. 

The balancing and dynamic rail pressure of locomotives, by R. Eksergian. 

Annual dinner, Hotel Astor. 


Thursday, December 6 
Design of steam piping to care for expansion, by W. H. 
title). 
The executive function in industry, by Robert T. Kent. 
Cooling and lubrication. of cutting tools (Report. of Sub-Committee on 
Cutting Fluids of the Special Committee on Cutting Metals). 
Zeolite softeners internal treatment, priming and foaming, Sub-Committee 
No. 3, by С, W. Foulk. 
Standard methods of water analysis, Sub-Committee No. 8, by Н. Farmer. 
Skid handling of interplant shipment: 
New developments in materials handling, by R. L. Lockwood. 
Viewpoint of railroads, by J. V. Miller. 
Economic aspects of the shipment oí material on skid platforms, by 
C. B. Crockett. 
Skid platform shipment of commodities, by Е, J. Shepard, Jr. 
Stresses in heavy closely coiled helical springs, by A. M. Wahl. 
Fatigue and fat:gue-corrosion of spring materials, by D. J. McAdam. 
Progress report of the Research Special Committee on Mechanical Springs. 


Shipman (by 
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Friday, December 7 


Heavy-duty anti-friction bearings, by S. D. Koon. 
Silica Gel, by George E. Hulse. 
The following list gives names o 

meetings and places of meeting o 

clubs. 

Aix Bmakr Assocration.—T. L. Burton, 165 Broadway, New York. Next 
meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 

AMERICAN AILWAY Assocratron Division V—MecHaNiICAL.—V. К. 
Hawthorne, 431 South Dearborn St., Chicago. Annual meeting 
June, 1929, at Los Angeles, Cal. 

Division V.—Eguipment Paintine Section.—V. R. Hawthorne, 
Chicago. 

Division VI.—Purcwases AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

AxERICAN. Rattway Toor Foremen’s AssociaT10N.—G. G. Macina, 11402 
Calumet avenue, Chicago. 

AMERICAN SOCIETY ОР MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard. 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. Annual meeting December 3 to 7, inclusive. Railroad 
Division sessions, Wednesday, December 4. 

AMERICAN Society For STEEL Treatinc.—W. Н. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMFAICAN Society For TrsriNG Matertars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WtrrLDING Society.—Miss М. М. Kelly, 29 West Thirty-ninth 
street, New York. 

AssociaTION OF RaiLwav ELECTRICAL Excinzrrs.—Joseph A. Andrucetti, 
C. & N. W., Кот 411, C. & N. W. Station, Chicago, Ill. 

Canapian RaiLwav Crtum.—C. К. Crock, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 


secretaries, dates of next or regular 
mechanical associations and raiiroad 


and August, at Windsor Hotel, Montreal, Que. Next meeting 
November 13 at 8:15 p.m. А paper on the use of pulverized fuel 
for power plants will be presented by D. Irish, Foster Wheeler 


Company, New York. Beginning with the December meeting, the 
Canadian Railway Club will meet оп the second Monday, instead 
of on the second Tuesday. 

Car ForemMen’s AssocIATION oF Cuicaco.—G. K. Oliver, Chicago & Alton, 
Chicago, I. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. 

Car FongMEN's Crus оғ Los ANGELES.— J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Car FonEMEN's Association ОР Sr. Lovis.—4A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, except June, July and August, at Broadview Hotel, East St. 
Louis, Tl Next meeting November 13 at 8 p.m. A paper on 
loading rules will be presented by M. E. Fitzgerald, general car 
inspector, Chicago & Eastern Illinois. 

Central Ratt-way Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except Tune, July 
and August, at Hotel Statler, Buffalo. 

Cuirr INTERCHANGF САК INSPECTORS. AND САК FOREMEN'S ASSOCIATION.— 
See Master Car Builders’ and Supervisors Assn. 

Cincinnatr1 RaiLway Crius.—D. К. Boyd, 3328 Beekman St., Cincinnati. 
Regular mecting second Tuesday, February, May, September and 
November. 

CreveLAND RaiLway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave. 
Next meeting November 5, at R p.m. А paper on a temperature 
study of car journals in motion will be presented by W. Н. Davis. 

INTERNATIONAL RaiLroan Master BLACKSMITHS' | ÁssOCIATION.—W. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 

IxrzRNATIONAL Rattway Есе. Assocration.—L. G. Plant, Railway Ех. 
change. 80 E. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, May 7-10, inclusive. 

[INTERNATIONAL RAILWAY GENERAL Foun Men's AssocraTion.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. 

Lourstana Car DEPARTMENT Association.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetinzs third Thursday in each month. 

Master BOILERMAKERS! ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting May 21-24, 1929, Hotel Biltmore, 
Atlanta, Ga. 

Master Car BUILDERS’ AND Supervisors’ AssociATION.—4À. S. Sternberg, 

master car builder, Belt Railway of Chicago, Chicago. 

Excranp RarLROAD Crun.—W. E. Cade, Jr. 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel. 

Boston. Next meeting, November 13. Marine activities of the 

Canadian Pacific will be discussed by Н. B. Beaumont, steamship 

passenger agent. Canadian Pacific. 

New York Rarrroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St. New York. 

Paciric Rartway Crus.—W. S. Wollner, 64 Pine St.. San Francisco, Cal. 
Regular meetings, second Tuesday cf each month in San Francisco 
and Oakland, Cal, alternately. 

Ratrway Car DEPARTMENT OFFICERS’? Assoctation.—See Master Car 
Builders and Supervisors’ Association. 

KAILWAY ULUB OF GRFENVILLE.—Pau! A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. Next meeting November 20 at 6 p.m. 
RUDI M ear service will be read by J. C. Bailcy, car service agent, 
L&L E 

Rartway Сісв or PrirTspURGH.--]. D. Conway. 515 Grandview Ave. 
Pittsburgh, Pa. Kegular meeting tourtn. Lnursday in month, except 
June. July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lovis Rarpway Ств... W. Frauentbal, M. P. О. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in cach month, except 
June, July and Angu t. 

Ѕоотиғкх AND Sovutuwestery Rattway Crvs.—A. T. Miller, Р. О. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March. May, July. September ant November. Annual meeting third 
Thur:day in November. An:ley. Hotel. Atlanta, Ga. 

Soutuwest Master Car BUILDERS AND Supervisors ÁSSOCIATION.— See 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING EwxciNEFR'S AscocrerioN.—W. О. Thompson. 1177 East Ninety- 
eighth St., Cleveland. Ohio.--Annual meeting Hotel Sherman. 
Westers Rat, wav Crtvn.— W. J. Dickinson. 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month. except June. 
July and August. Next meeting November 19, at 8 pm. Paper on 
the Caprotti poppet valve will be read by W. A. Austin, consulting 

engineer, Baldwin Locomotive Works. 


New 
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THE GENERAL OFFICE of the Chisholm Moore Hoist Corpora- 
tion has been moved to Tonawanda, N. Y. 


Tue D. S. Marg MacuixERY Company, Houston, Tex., has 
been appointed Texas agent for the Whiting Corporation, 
Harvey, Ill. 


Tue Ілхре Ав Propucts Company, New York, has opened 
a new plant at 125. Settlement street, Akron, Ohio, in charge 
of A. Deagon, superintendent. 


T. E. Barnum has been appointed consulting engineer of the 
Cutler-Hammer Mfg. Company, Milwaukee, Wis. N. L. Mor- 
tensen succeeds Mr. Barnum as chief engineer. 


J. C. BroowriELp, district manager of the Industrial Works, 
Bay City, Mich., has resigned to become manager in charge of 
railway sales for the Harnischfeger Sales Corporation, Mil- 
waukee, Wis. : 


THE VANADIUM ComPORATION OF AMERICA, New York, has 
opened an office in the Henry W. Oliver building, Pittsburgh, 
Pa. under the direction of J. Alfred Miller, Jr., general man- 
ager of sales. 


Тнк BakEg-RAULANG Company, Cleveland, Ohio, has ap- 
pointed the Marquette Railway Supply Company, Chicago, as 
its special representative for all railroads making their head- 
quarters in Chicago. 


RavMoNp E. MiLLEm, assistant chief engineer of the West- 
inghouse Air Brake Cimpany at Wilmerding, Pa., has been ap- 
pointed general engineer, instead of general manager as noted 
in the October issue of the Railway Mechanical Engineer. 


ALFRED B. KmEITZBURG, advertising manager of the Electric 
Storage Battery Company, Philadelphia, Ра., died on October 
15, at his home in Springfield, Delaware county, Pa., at the 
age of 43. Mr. Kreitzburg, whose connection with the Electric 
Storage Battery Company had extended over many years, had 
been ill for over a year. 


Н. К. WirLLiAMs, for the past twelve years in the sales de- 
partment of the Safety Car Heating and Lighting Company, has 
been appointed manager of the equipment department, with 
headquarters at 75 West street, New York City. Mr. Williams 
is in charge of sales of axle lighting equipment, batteries and 
accessories. L. Schepmoes, manager of sales service department 
at New Haven, Conn, has been appointed manager of the fix- 
ture department, in charge of sales of lighting fixtures, fans 
and similar materials, with headquarters at New Haven. 


Henry C. Воноџр, second vice-president of the Chicago 
Railway Equipment Company írom 1899 to 1905 and repre- 
sentative of the McConway & Torley Company, Pittsburgh, Pa., 
from 1882 to 1921, with headquarters at Chicago, died at Pasa- 
dena, Cal, on September 29. Mr. Buhoup was born at Pitts- 
burgh, Pa, on May 6, 1845. In 1886 he became one of the 
organizers of the National Hollow Brake Beam Company, 
which later became the Chicago Railway Equipment Company 
and during his connection with the latter company was in 
charge of sales. 


Max К. Ruppert has been appointed assistant eastern man- 
ager of The P. & M. Company and L. S. Walker has becn 
appointed eastern manager, both with headquarters at New 
York. Mr. Walker, who succeeds F. N. Baylis, was born on 
November 21, 1888, at Woodstock, Va. He attended Virginia 
Polytechnic Institute and was graduated with a degree of civil 
engineer in 1910. Previous to this, during. the summer of 
1907-1908, he served in the construction department of the 
Illinois Central, engaged in the building of the Baton Rogue, 
Hammond & Eastern. During 1910-1911, he took a special 
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course at Lehigh University and the following year entered the 
service of the Chesapeake & Ohio. Later he served in the 
maintenance department of the Illinois Central as instrument 
man, and, in 1913, went to the P. & M. Company in its produc- 
tion department. In May, 1914, he entered the service and sales 
department, eastern territory, at the New York office, and, 
in 1918, was appointed eastern sales agent of the same com- 
pany, becoming eastern sales manager in 1926. He held this 
position at the time of his appointment as eastern manager. 


THE AMERICAN Car & Founpry Company has organized a 
research department, of which William H.:Woodin, Jr., the son 
of the head of the American Car & Foundry Company and the 
American Locomotive 
Company, has been 
placed in charge, with 
the title of director of 
research. Mr. Woodin 
has appointed as his as- 
sistants A. H. Wobbe, 
assistant director of re- 
search; J. W. Stein- 


meyer, research  en- 
gineer, and R. M. 
Allen, research metal- 
lurgist. It is the im- 


provements which have 
already been made in 
several of the com- 
pany's products as a re- 
sult of Mr. Woodin's 
research and ехрегі- 
ments in metallurgy, 
that have led to the 
establishment of a com- 
plete organization for 
the future handling of research problems. Mr. Woodin ac- 
quired his practical experience at the Berwick, Pa., plant of the 
American Car & Foundry Company where he has served as an 
iron worker and a molder. Aside from his work in metal- 
lurgy, his activities as a microscopist and electrical engineer 
have already attracted attention. His headquarters will be at 
the executive offices of the company, 30 Church street, New 
York. 


William Н. Woodin, Jr. 


Н. A. Murer, who has been elected president of the Brad- 
ley Washfountain Company, Milwaukee, Wis, was born at 
Louisville, Ky., on December 11, 1880, and attended high 
school at Kansas City Mo. In 1904 he completed a course in 
electrical engineering at Rose Polytechnic Institute and, in the 
same year entered the service of the Westinghouse Electric 
& Manufacturing Company at Pittsburgh, Ра. In 1906, he was 
appointed assistant to the superintendent of equipment of the 
Milwaukee Electric Railway & Light Company. Later he served 
as superintendent of equipment and, in 1918, was promoted 
to the position of assistant generai manager of the transpor- 
tation department, his jurisdiction being extended in the fol- 
lowing year to include motor coach operations. From 1922 
to 1925, Mr. Mullet acted as vice-president and general man- 
ager of the Milwaukee Northern, a subsidiary of the Milwaukee 
Electric Railway & Light Company. During the latter year 
he was appointed vice-president of the Yellow Cab Company, 
Chicago, and, in 1926, elected vice-president of the Twin City 
Rapid Transit Company, Minneapolis, Minn. 


Mogul locomotive built in 1883 for the Chicago & Atlantic— 
18-in. by 24-in. cylinders and 56-in. driving wheels 
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Personal Mention 


\ 


General 


W. Y. CHERRY, superintendent of motive power of the Long 
Island, has been appointed general superintendent of motive 
power of the New York Zone of the Pennsylvania, of which 
the Long Island is а part. 


Master Mechanics and Road Foremen 


H. K. Le Sure, master mechanic of the Eastern region of 
the Pennsylvania, with headquarters at New York, has been 
appointed master mechanic of the New York Zone, with head- 
quarters in the same city. Mr. Le Sure will have jurisdiction 
over the Long Island and the electrified portion of the New 
York division. 


Shop and Enginehouse 


К. A. THurston has been appointed general foreman, me- 
chanical department, of the Union Pacific, with headquarters 
at La Grande, Oregon. 


Tuomas J. Stocks, machine shop foreman of the Green Bay 
& Western at Green Bay, Wis., has been promoted to super- 
intendent of shops, with jurisdiction over both locomotive 
and car shops and headquarters at the same point. 


Purchases and Stores 


B. W. RonERTS, assistant general purchasing agent of the 
Canadian Pacific at Montreal, Que., has been appointed general 
purchasing agent, with the same headquarters, succeeding E. 
N. Bender, retired. 

Mr. Roberts, born on August 17, 1890, at Winnipeg, Man. He 

entered the service o! 
the Canadian Pacific in 


September, 1907, as a 

clerk in the treasury 

department at Winni- 

Х peg, later being trans- 

ferred in the same ca- 

í T pacity to the purchas- 
Р, | 


ing department at Van- 
couver. In May, 1912, 
he was appointed as- 
sistant commissary 
agent; in January, 1913, 
promoted to commis- 
sary agent; later in the 
same year became as- 
sistant to the chief 
commissary agent and 
in December, 1913, ap- 
pointed assistant to the 
general purchasing 
agent. He was appoint- 


| ed purchasing agent at 
Calgary in January, 1919, and later in the same year, was 


transferred in the same capacity to Vancouver, where he 
served until December, 1923, at which time he was appointed 
assistant general purchasing agent at Hontreal. 


ae d 


B. W. Roberts 


Car Department 


Н. Y. Monroe, car foreman of the Southern at Goldsboro, 


М. C, has been transferred to the Forrest shops, Memphis, 
Tenn. 


C. W. Frey, superintendent of shops of the Michigan Cen- 
tral at West Detroit, Mich., has been promoted to master car 
builder, with headquarters at Detroit. 


James Bowen has been appointed superintendent of shops of 


the Michigan Central, with headquarters at West Detroit, Mich., 
succeeding C. W. Frey. 
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Н. HickENBOTHAM, car foreman in the Western region of 
the Canadian National at Port Mann, B. C., has been promoted 
to the position of general car foreman oí the British Columbia 
district, with headquarters at Vancouver, B. C. 


ABRAM L. Yost, car foreman of the Chicago, Rock Islana 
& Pacific at El Reno, Okla., has retired after almost 41 years 
of continuous service. 


Јонх G. Suuster, blacksmith foreman of the Chicago, Rock 
Island & Pacific at Chickasha, Okla., has retired after 25 
years’ continuous service. 


Obituary 


Cuartes Н. McConnett, mechanical engineer on the Pitts- 
burgh & Lake Erie, died suddenly on October 20. Mr. Mc- 
Connell was 49 years of age and had been in the employ of the 
Pittsburgh & Lake Erie for 27 years, having first entered its 
service in October, 1902, as an electrician and subsequently 
serving as assistant electrical engineer, and electrical engineer. 
He was appointed mechanical engineer in September, 1927. 


JAMES E. GoopMAN, master mechanic of the Northern Pacinc 
at Duluth, Minn., from 1902 until his retirement on December 
31, 1922, died at Los Angeles, Cal, on August 26, at the age ot 
78 years. At the time of his retirement, Mr. Goodman had 
been in railway service for 54 years, 44 years of which had been 
with the Northern Pacific. While general division airbrake 
inspector at St. Paul, Minn., in 1902, he served as president ot 
the Air Brake Association. 


JoHN OpHeIM, general storekeeper of the Great Northern 
at St. Paul, Minn., from 1910 to 1916, died at his home in Ta- 
coma, Wash., on August 6. He entered the service of the 
Great Northern in 1880 in the mechanical department at Fer- 
gus Falls, Minn. Later, because of an injury, he was trans- 
ferred to the store department and in 1908 was advanced to 
storekeeper at Hillyard, Wash. In 1910 he was promoted to 
general storekeeper and from 1916 to 1925, when he retired 
trom active service, he served successively at Hillyard and at 
Marcus, Wash., as division storekeeper. 


Joux T. HEILER, general foreman of the Norfolk & West- 
ern at Kenova, W. Va., died on July 1. Mr. Heidler was 
born at Duphin, Pa., and entered the service of the Norfolk & 
Western on February 2, 1893, as a machinist apprentice, Blue- 
field shop. On June 1, 1897, he was transferred to Ro^noke 
as a machinist, and on May 21, 1902, was promoted to position 
of enginehouse foreman at Portsmouth, Ohio. On October 
21, 1909, he was appointed shop foreman, with headquarters 
at Columbus, Ohio. He returned to the Bluefield shop on 
April 1, 1912, as general foreman. He later served as master 


mechanic, and, on January 1, 1922, was appointed general fore- 
man at Kerova. 


Watching the trainograph recording charts in the air brake 
laboratory at Purdue University оп November 
11, 1927, general inspection day. 
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is a common practice to rate electric ‘welding Ben- 
rators in amperes, assuming a fixed voltage drop 
across the arc of 25 volts. 


Electric to the present time at least, this 
welding machine simple method has been general- 
ratings ly satisfactory. New kinds of 


welding electrodes now coming 
into use may require a re-rating or a different method 
of rating the machines. When a bare metallic electrode 
is used, the voltage across the arc is usually about 20 
volts, but the use of some of the newer coated elec- 
trodes may cause this voltage to rise to 35 volts. The 

wer output of any electric generator is not measured 
in amperes but is a product of the flow of current 
through the arc, times the voltage across the terminals 
of the machine. A welding generator can be overloaded 
without exceeding its rated capacity in amperes, with 
possibly damage to either the generator or the driving 
motor. Such overloading may be of particular im- 
portance in the case of welding generators driven by 
gasoline engines ; while overloading probably will not in- 
jure the engine, the generator may fail to function prop- 
erly because of insufficient power. Checking these con- 
ditions will prevent damage to machinery and may serve 
to improve the quality of welds. 


Machine tool users and builders are both interested in 
the development of high-speed cutting tools. The in- 
vention of high-speed tool steel, ap- 
proximately fifty years ago, not 
for only made it possible 2 ара 
; enormously the rates of metal cut- 
carne tools ting, but spelled the doom of old 
machine tools. Faster and heavier cuts required a more 
rigid construction of machine tools which gradually led 
to a complete change in their design. Although the 
present day machine tool is a giant in comparison with 
its predecessors, the end of its development as a pro- 
duction unit is not yet in sight. 

With the recent introduction of new cutting tool 
materials, made up of tungsten-carbide embedded in a 
matrix of cobalt, still greater strength and more power 
will be required of machine tools if all advantage is 
to be taken of the new cutting materials. As a matter 
of record, the Schiess-Defries Machine Tool Company 
of Dusseldorf, Germany, has already built a number of 
machines especially designed for the use of the new 
cutting metal, and the results obtained appear to be little 
short of startling. For example, on work 2!4 in. in 
diameter, a cutting speed of 330 ft. per min. has been 
achieved, corresponding to a rotary speed of 560 r.p.m. 

Higher speed cutting tools can be put to good use in 
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the railroad shop. It is doubtful whether full advant- 
age can be taken of the new cutting materials if used 
on the machine tools common to the railroad shop. 
Thus, the mechanical department officers will soon Бе 
confronted with the problem of deciding whether to 
continue to use the present machine tool equipment or. 
purchase machine tools on which the new cutting tool 
metal can be used. The railroads follow one of two 
policies in the purchase and utilization of machine tools. 
One policy is to conserve the initial investment as much 
as possible, and to use the machine tool as long as it 
turns out work. The other is to get out of the tool all 
that it can do in the shortest possible time and then 
replace it by a new tool. The railroads turn toward 
the first policy for the reason that they are not primarily 
engaged in competitive production. The development 
of the new cutting metal may, however, introduce an 
important new factor in that in addition to what may 
be called natural obsolescence, the machine tool may be- 
come obsolete overnight through the fact that suddenly 
it becomes unable to compete with newer tools, espe- 
ay. designed for the use of the new high-speed cutting 
alloys. 

As was the case with the special cutting steels, the 
future of the utilization of the new cutting materials is 
in the hands of the machine tool builders. The dis- 
charge of this responsibility will be of advantage to 
machine-tool users and builders alike, because if the 
new metals fulfill the expectations which they raise, the 
improved productivity of the tools and the lower cost 
of operation brought about, will rapidly pay for the 
residual value of the prematurely discarded tools, and 
will in addition, greatly speed up production. 


Any one who has been privileged. to visit many of rail- 
road shops cannot fail to be impressed by the wide di- 
versity of methods used to accom- 
plish the same kind of work. One 
may visit a shop and there see a 
device developed by a workman in 
that shop to assist in the fabrica- 
tion or assembly of some part used on a locomotive or 
car. As it relates to that one particular shop’s prob- 
lem in accomplishing a specific piece of work, there is 
no doubt that, by comparison with the manner in which 
the work was formerly done, the device in question may 
be so far superior to equipment formerly used that it 
has an instant appeal to the observer. He leaves the 
shop with the feeling that he has learned something of 
value and on visiting the next shop the impression may 
remain with him to the extent that, out of personal 
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interest, he inquires as to the manner of handling the 
same kind of work in the latter shop. Quite often, in 
solving the same problem, the men in this latter shop 
have developed a device which is not only an improve- 
ment over their own former method of handling the 
same work, but a decided improvement over the device 
which was seen in the first shop visited. And so, as 
successive shops are visited from time to time there 
may be observed a number of ditferent devices all de- 
signed by individual workmen to accomplish the same 
piece of work, each one of which may constitute a 
greater or less improvement over devices previously 
observed. The existence of so many original ideas and 
devices for performing similar operations, while of 
great potential value to the industry as a whole, can 
never contribute to the fullest extent to the improve- 
ment of shop operation until it becomes possible for 
the worth-while practices of one shop to become the 
common knowledge of the industry as a whole. The 
competition between railroads and their shops is not of 
a nature that should foster a spirit of secrecy regarding 
the methods of repairing equipment which is common 
to the entire industry. 

There is probably not a railroad man who has at- 
tended one or more of the conventions held during the 
course of a year who has not profited as much by the 
opportunity of making personal contact with men from 
other roads as he has by attending the regular sessions 
of the convention at which the broader problems of 
railroad operation are discussed. "Through this per- 
sonal contact he learns, in a general way, about the 
methcds ihat are in use in different shops. А per- 
sonal discussion regarding shop methods, however, can- 
not be of as much benefit as personal observation of 
actual practice. The question that comes to mind at 
this point is: "Why are railroad shop supervisors not 
afforded greater opportunities for making periodical 
inspection trips to other railroad shops as well as 
through modern industrial plants"? Men in other in- 
dustries feel that it is an important part of their job 
always to know what the other fellow is doing. 

The statement has been made that the majority of 
railroad shop men are poorly informed regarding their 
own jobs as compared with men in other industries. 
Is this true? If it is, one may readily conclude that 
either they are interested in their jobs, or else they. 
are not afforded the proper opportunity to broaden 
their technical knowledge. Systematically-planned and 
regularly-scheduled inspection trips to other shops and 
industrial plants will go a long way towards instilling 
a spirit of. progressiveness into a shop supervisor. 


In an old publication known as the Mechanics' Maga- 
zine and dated Saturday, October, 1829, an interesting 
account is given of the circum- 
А stances leading up to the recognition 
Locomotives of Robert Stephenson as the in- 
then and now  ventor of the first practical, success- 
ful locomotive. According to this 
record, the possibilities of steam transportation were 
recognized and a company known as the Liverpool & 
Manchester Railway Company incorporated to operate 
a railway between these two English cities. The direc- 
tors of this great railway, as it was known at that time, 
announced that they would give a prize of £500 
($2,433.25) for the locomotive which should, on Tues- 
day, Oct. 6, 1829, draw on the railroad a given weight 
with the greatest speed at the least expense. 
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Among the particular test conditions, were that eacn 
locomotive should not weigh more than six tons; that 
it be capable of drawing a train of carriages equal to 
three times the weight of the locomotive, itself, at a 
rate not less than 10 miles per hour continuously for a 
distance of 70 miles; and that the maximum pressure 
be not in excess of 50 lb. per sq. in. An interesting side 
light on this pressure was the reported fact that as 
far back as 1763, Watt, an advocate of pressures not in 
excess of 6 Ib. per sq. in., called Trevithick (an early 
inventor) a potential murderer when the latter proposed 
an internally-fired boiler developing pressures above 
10 Ib. per sq. in. The Liverpool & Manchester direc- 
tors, in raising the pressure limitations to 50 Ib. per 
sq. in., initiated a movement looking toward higher 
steam pressures which has continued throughout the 
history of steam locomotive development and is par- 
ticularly pronounced today when a number of locomo- 
tives with 350 to 450 Ib. boiler pressure are in operation 
in this country, even higher pressures being used in 
experimental locomotives abroad. 


The offer of so handsome a prize in 1829 attracted 
wide interest and in almost every part of the country, 


_ locomotive makers and inventors set themselves to work 


to secure the prize. On Tuesday, Oct. 6, 1829, the 
date of the competition, great crowds of people came 
from all parts of the country to witness the sight, in- 
cluding a number of engineers and men of science 
capable of appreciating the exhibition. 


The number of competitors was at first expected to 
be ten, but because of break-downs and other reasons, 
only five were able to participate. The locomotive 
which made the first trial was the "Rocket" by Robert 
Stephenson. It was said to be a large, strongly-built 
locomotive, weighing four tons, three cwt., which drew 
an equivalent of three times its weight at a rate of 121 
m.p.h. and with no carriages at the rate of 24 m.p.h. 

One other locomotive tested is reported to have darted 
off at the "amazing" velocity of 32 m.p.h. with no car- 
riages attached, but was weak in construction and 
proved unable to meet the load requirement. The rest 
of the contesting locomotives either could not qualify or 
broke down during the trial, as a result of which, 
Robert Stephenson was recognized as the inventor of the 
first practical, successful locomotive. 


The “Rocket” with water and fuel, weighed 4 tons 
5 cwt. The attached load which was three times its 
weight, was 12 tons 15 cwt., or a total weight of 17 
tons. The approximate distance which it traveled con- 
tinuously was 70 miles. About 1000 Ib. of coke was 
used as the fuel in the 70-mile run. This amounts to 
.84 Ib. of coke per ton-mile or 840 Ib. coke per 1000 ton- 
miles. 


An exact comparison of the performance of the 
Rocket from a fuel-economy standpoint with that of a 
modern steam locomotive is impractical, but some idea 
of the development which has taken place is indicated 
by the fact that in 1927, a record low monthly average 
fuel consumption for locomotives in freight service on 
Class I railroads of 118 Ib. per 1000 gross ton-miles 
(including locomotive and tender) was established. 
While the number of B.t.u.'s per Ib. of coke is usually 
about 0.8 that of the coal from which it is made, the 
chances are that the coke used in testing the Rocket 
contained more B. t. u.'s per lb. than the average coal 
burned on American locomotives. On that basis, there- 
fore, the average locomotive today is at least seven 
times as efficient from a fuel-economy standpoint, as 
the first locomotive successfully to negotiate the rails 
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The September, 1928, issue of the Bureau of Standards 
Journal of Research, which is published by the Depart- 
ment of Commerce, Bureau of 
А.К.А. standards Standards, contains the report of 
and recommended an investigation made by its re- 
practices search staff of the wearing and 
mechanical properties of two groups 
of copper-tin-lead alloys, commonly used for railroad 
bearing bronzes. This research was initiated at the re- 
quest of a number of bearing-metal manufacturers who 
felt that the wide variations encountered in the speci- 
fications of different railroads for bearing metals, were 
opposed to the best interests of the railroads, as well as 
to those of the manufacturers. 


The bronzes were tested under rolling and sliding’ 


friction, without lubrication, at atmospheric and at 
elevated temperatures up to 350 deg. F.; under com- 
bined sliding and rolling and sliding friction with lubri- 
‘cation at atmospheric temperatures, and under tension, 
impact and pounding at temperatures of from 70 to 600 
deg. F. None of the selected laboratory tests yielded 
information which by itself was adequate for general 
comparisons. Variations in chemical composition of the 
bronzes produced major changes in properties, but 
within certain ranges variations in chemical composi- 
tion were of much less effect than variations in the 
methods of casting. 

The investigation showed, however, that generally 
chill-cast bronzes were less resistant to wear and im-- 
pact than sand-cast bronzes, but were more resistant to- 
pounding and tension. An increase in the amount of 
lead, particularly in the range 0.25 to 10 per cent, im- 
proved the wearing properties, but lowered the re- 
sistance to pounding, impact and tension. An increase 
in tin improved all properties. An increase in the tem- 
perature of the test generally decreased the resistance 
to tension, impact, pounding and wear, the changes be- 
ing most marked from 350 deg. to 600 deg. F. 

'The manufacturers supported this research work un- 
til September, 1927, after which time the support was. 
discontinued. However, the final phases of the pro- 
gram, including most of the mechanical tests, were com- 
pleted by the staff of the Bureau of Standards, before 
that time. 

In the first group of alloys studied the copper-tin 
ratio was approximately 92.5 to 7.5 per cent and the 
proportion of lead was varied from 0.25 to about 25 
per cent. In the second group, the copper-lead ratio: 
was approximately 84 to 16 per cent and the proportion 
of tin was varied from a trace to about ten per cent. 
It is interesting to note the slight variation between the 
two groups of alloys selected by the Bureau of Stand- 
ards research staff and the recommended practice of 
the Mechanical Division, A.R.A., in which the copper- 
tin ratio is 87 (approximate) to 5 to 7 per cent. The 
minimum total of lead, tin and copper is 97 per cent. 
The proportion of lead varies from 15 to 20 per cent. 
This is recommended practice for the composition of the 
back. The composition of the lining includes antimony, 
arsenic and tin in considerable proportions, in addition 
to from 85 to 88 per cent lead. 

One of the charts included in the report shows the 
specifications for journal bearings used by 65 railroads 
in the United States during 1925. It indicates that 
there are nearly as many different specifications as there 
are railroads. This situation, especially since the 
A.R.A. recommended practice specifications were 
adopted in 1915 and revised in 1926, is difficult to un- 
derstand since, according to the report, a search of 
literature and technical society proceedings reveals 
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mostly theories and personal opinions supported few de- 
pendable facts. The report also states that records of . 
Service tests were conflicting. It is also difficult to under- 
stand, considering the findings of the Bureau of Stand- 
ards, why specifications found to be satisfactory to one 
railroad appear to be unsatisfactory to another, or why 
the A.R.A. recommended standard specifications are not 
used by all the railroads. 

Considering all the factors involved and every pos- 
sible reason why a railroad should use its own specifica- 
tions in preference to those of the A.R.A., there does 
not seem to be any real justification for the very wide 
variation in the specifications of the different railroads 
for bearings of similar or standard design, subjected 
to similar service. It is evident from the data con- 
tained in the report, that there are unnecessary restric- 
tions known to be best adapted to requirements. 

The fact that car journal bearings are replaced on 
foreign lines with metals varying widely in chemical 
composition, without causing any difficulty, confirms the 
viewpoint reached from the laboratory tests that the 
numerous existing specifications may be revised to good 
advantage, and brought to conform with A.R.A. recom- 
mended practice. Some of the wide variations between 
the specifications of the railroads and those of the 
A.R.A. are of relatively little importance. Undoubtedly, 
improved performance could be obtained by more uni- 
form specifications based on the selection of composi- 
tions known to be best adapted to requirements. 

Failure of the railroads to conform to A.R.A. stand- 
ards, defeats one of the most important objects of the 
association. Every mechanical department officer knows 
that standards and recommended practices are estab- 
lished to secure economical operation and mantenance. 
Sixty-five different specifications for bearings imposes 
a burden on the manufacturers for which the consumer 
must pay. If such a policy of individual action is ex- 
tended to many other lines of materials used by the 
railroads, it must certainly cost a lot of money. It 
would be a бте thing if the mechanical departments of 
the railroads in the United States and Canada would 
study their specifications, ascertain wherein they differ 
from A.R.A. standards or recommended practices and, 
if there are no good reasons, established by facts rather 
than opinions, for the variations, revise the road's speci- 
fications to conform to those of the A.R.A. 


New Books 


PROCEEDINGS OF THE TRAVELING ENGINEERS' ASSOCIATION. Edited 
by W. О. Thompson, secretary 1177 East Ninety-eighth 
street, Cleveland, Ohio. 356 pages, illustrated. 6 in. by 
814 in. Price $1.50. 

The proceedings of the thirty-fifth annual convention 

of the Traveling Engineers’ Association which was held 

at Chicago, September 13 to 16, 1927, inclusive, con- 
tains a complete report of nine addresses and six papers 
with their accompanying discussions. Papers were рге- 
sented during the convention on the following subjects: 
More and better utilization of locomotives; recom- 
mended practice of air brake train handling; effect of 
water treatment on locomotive operation; possibility of 
further conservation of fuel; the Diesel engine and 
its like, and value of back pressure gauges and limited 
cut-off. The book also contains a comprehensive re- 
view of the subjects discussed each year since the first 
annual convention of the association in 1893. 
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The first Schmidt high-pressure locomotive built for the German State Railways 


Schmidt high-pressure locomotive’ 


Two-pressure locomotive on the German State Railways 
attains fuel consumption of 2% lb. per drawbar hp. 
hr. at 50 m.p.h. in road tests 
By R. P. Wagner 


Superintendent, locomotive department, Deutsche Reichsbahn-Gesellschaft, Berlin, Germany 


motive in service on the German State Rail- 

ways has been mentioned in engineering pub- 
lications’ at various times, it nevertheless seems best to 
preface the description of its present status with an 
account of the Schmidt process of generating and util- 
izing high-pressure steam. This is all the more desir- 
able in that it discloses the ingenious way in which the 
late Dr. Schmidt and his successors evolved a steam- 
generating method which allowed the use of very high 
pressures without either calling for unattainable qual- 
ities of material or increasing the weight of the boiler 
‘to such an extent as to make it useless for locomotive 
purposes. It would have been an easier task had he 
been contented with two-thirds of the possible gain 
and set the limit at 600 Ib. boiler pressure, as the gen- 
eral features of the present locomotive boiler could 
then have been maintained. Overstepping this limit 
means the necessity for developing a novel type of 
boiler, yet it opens the way not only to higher economy, 
but also to higher efficiency per pound of weight. 


à LTHOUGH the Schmidt high-pressure loco- 


The Schmidt indirect steam-generating method 


The high evaporation temperatures at high pressures 
(525 deg. F. at 850 Ib. and 588 deg. at 1,500 Ib.) made 
it advisable not to expose the most sensitive part of the 


* Abstract of paper presented by the Railroad Division at the annual 
meeting of the American Society of Mechanical Engineers, New York, 
December 5, 1928. 

1 Descriptions of the Schmidt high-pressure locomotive, which is also 
known as the Schmidt-Henschel locomotive, have been published in the 
Railway Mechanical Engineer issues of January, 1927, page 5; August, 
1927, page 531, and August, 1928, page 440. This locomotive was built 
in 1925 by Henschel & Son, Cassel, Germany, for experimental service on 
the German State Railways. 
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boiler, the drum, to direct radiation, where its walls 
might become heated above the evaporation tempera- 
ture. This Schmidt accomplished by introducing his 
system of indirect heating, in which a tube system is 
exposed to hot combustion gases or preferably to ra- 
diant heat. This system is filled with distilled water, 
and the steam generated therein rises into a cooling 
coil in the high-pressure boiler. In this coil the steam 
is condensed, transferring its heat to the water of the 
boiler, and the condensate flows to the bottom of the 
system through downcomers not exposed to the heat. 
The system is self-contained and the quantity of water 
in it never varies except in case of leakage. When the 
boiler water reaches the boiling point and further heat 
is transmitted to it, naturally steam is generated and 
pressure is developed. As the heating system is con- 
tinuously receiving heat from the furnace and is en- 
tirely enclosed, the pressure in it rises higher than that 
in the boiler, and the difference between the two pres- 
sures is such as to provide for a sufficient drop in 
temperature between the cooling coil and the boiler 
water. Thus a certain pressure in the heating system 
(about 1,360 Ib) is coordinated with a boiler pressure 
of 850 lb. for a given area of coil surface and a given 
quantity of heat transferred. No safety valve is ne- 
cessary in the heating system, because if more heat is 
absorbed by it than intended, the pressure rises slightly 
above 1,360 Ib. and consequently the temperature in- 
creases, the result being that more steam is generated 
in the boiler, which is either consumed in the cylinders 
or blown off through the boiler safety valve. 

This steam-generating system which owing to its 
simplicity is less subject to failure than most other cir- 
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culating systems, lends itself very advantageously to 
the design of a locomotive firebox. Referring to Fig. 
1, the heating system forms the walls of a water-tube 
firebox; the tubes rise vertically from water chambers 
at the bottom up to the level of the crown sheet. There 
half of them discharge the rising mixture of water 
and steam into collecting chambers parallel to the 
boiler, while the others are bent horizontally, and dis- 
charge into the collecting chambers on the opposite 
side. Firebrick are laid over this archwork to prevent 
radiant heat and combustion gases from reaching the 


Fig. 1—Diagram showing the arrangement of the Schmidt 
locomotive firebox 


a—steam generating tubes; b—return tubes; c—upper collecting drums; 
d—water bottom drums; e—firebox; {—850-Ib. boiler drum; g—heating 
coils 


boiler drum, which is arranged longitudinally above the 
firebox. In the collecting chambers the steam is sepa- 
rated from the entrained water, and from their upper 
part, tubes lead to the coils inside the boiler. The 
tubes carrying the condensate back to the water cham- 
bers at the bottom are so arranged as not to be exposed 
to radiation and gas circulation. 

This system has proved itself to be a thoroughly 
reliable one for heating a high-pressure boiler, but it 
should be borne in mind that it is a far cry from a 
heating system to a locomotive ready for service. 

A high-pressure boiler in the present state of de- 
velopment must be designed as a long, narrow drum 
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which will not permit of the usual amount of scale 
accumulating in it. No one on the designing staff, 
however cared to incur the troubles of condensation 
merely for the sake of feeding clean water into the 
boiler, and to clean a long drum, by blowing off, only, 
seemed hopeless. So, on the advice of the Schmidt 
Superheater Company to the author’s department the 
locomotive was provided with a tubular low-pressure 
boiler, into which the feedwater is first pumped. This 
boiler is of the ordinary tubular type and carries 205 
Ib. pressure. In it the feedwater is heated far enough 
above the temperature at which scale is precipitated 
to insure practically complete precipitation. From this 
boiler the feedwater is pumped over into the high- 
pressure boiler, carrying with it only a small percent- 
age of suspended matter which forms a harmless mud 
that can be easily removed from the coils by blowing 
off. 

Cleaning the feedwater, though, is not the only ad- 
vantage of the tubular boiler. Instead of a throat 
sheet its rear end is a circular tube plate, and the com- 
bustion gases are sent through a system of flues like 
those of an ordinary locomotive boiler into the front 
end. Their heat is partly used for raising steam at 
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Fig. 2—Coal consumption per hour рег drawbar horsepower 


205 Ib. pressure, and partly for superheating both the 
high-pressure and low-pressure steam. A pressure of 
850 Ib. necessitates the use of a compound engine and 
resuperheating of the receiver steam. On the other 
hand, a receiver superheater would accumulate more 
or less lubricating oil entrained from the high-pressure 
cylinders and clog up with oil coke. For this reason 
the low-pressure boiler has been designed so as to 
produce about 40 per cent of the total steam generated. 
A small portion of this steam is used for the auxil- 
iaries, which it seemed wise to run on low pressure. 
The major part, however, is highly superheated and 
mixed with the fairly well saturated exhaust from the 
high-pressure engine, thus resuperheating it without 
sending it through a superheater. 

It was along these lines that the final design of the 
locomotive was built in the shops of Messrs. Henschel 
& Sohn, Cassel, Germany. For testing the system, it 
seemed sufficient to put a test boiler upon an existing 
locomotive. One of the older types of the German 
State Railways, a 4-6-0 high-speed passenger locomo- 
tive, seemed especially suitable, as it carried three 
cylinders and could be easily compounded by convert- 
ing one of them into a high-pressure cylinder. As 
two-thirds of all the steam is generated at high pres- 
sure and roughly half of the steam energy is utilized 
in the high-pressure part of a compound engine, one- 
third of the entire work should be performed by the 
high-pressure cylinder. For this reason a three-cylin- 
der locomotive was chosen for conversion. 

The space occupied by the high-pressure part of the 
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boiler is practically ideritical with that of the firebox 
of any locomotive of the usual design.2 As the per- 
formance and qualitative value of the heating system 
when applied to intense radiation were not fully known 
at the time when this locomotive was planned, it 
seemed wise to subdivide the heating system. By do- 
ing so the quantity of steam and water set free by an 
explosion or leakage would be reduced to a fraction 
of the total water content. Consequently the heating 
system was subdivided into six parts. This meant 
also subdividing the collecting chambers and coils. 


Construction of the locomotive 


The bottom chambers are arranged all around the 
grate in place of a mud ring, the sections being clamped 
to each other so as to form a rigid frame structure. 
Each chamber consists of a steel block, forged and bored. 

From these chambers the heating tubes extend up- 
ward, forming the four walls of the firebox; the front- 
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wall tubes are bent forward so as to form a combus- 
tion chamber. The tubes are secured in the chambers 
by rolling. Welding is not employed, as the joints are 
subject to bending stresses. 

The two upper collecting chambers are 11 in. in 
diameter and at the bottom enter alternately the heat- 
ing tubes of their own and of the opposite side; it is 
here where each individual system is filled with water 
at the beginning. А bull’s-eye water gage indicates 
the water level when the boiler is cold. 

The high-pressure boiler consists of a three per cent 
nickel-steel drum forged over a steel mandrel. By 
choosing this heat-resisting, though soft material, it 
was found possible to keep the thickness of the walls 
down to 113/16 in. A drum of this kind is first 
forged in the form of a thick-walled tube. It is then 
roughly machined inside and out, and if no fissures 
or segregations are found, both ends are shaped in 
another heat. After that it is machined to size. The 
heads of the drum are turned on the outside on a 
lathe, but the tubular part is machined lengthwise on a 
shaper because of its departure from a circular con- 
tour due to reinforcement at the tube connections. 
All connections of the heating system are arranged on 
the outer side of the drum so that joint leakage will 
not empty one of the systems into the drum. 

The front-end manhole is just large enough to per- 
mit machining the drum inside; the rear one is made 
as large as possible; and here the coils are inserted, 
and the boiler inspected and cleaned. 


2 ‘The elevation and plan section of the Schmidt high-pressure locomotive 


was published in the August, 1928, issue of the Railway Mechanical 
Engineer, page 428. 


672 Railway Mechanical Engineer 


One of the chief aims in designing was to retain the 
boiler as the backbone of the locomotive, i.e., to retain 
the rigidity of the ordinary locomotive boiler. A rigid 
connection has been attained between the front end 
of the drum and the low-pressure boiler placed ahead. 
The drum and the comparatively heavy upper collect- 
ing chambers are supported by a number of rigid 
structural frames extending down to the locomotive 
frame. These structures are connected with each 
other by cross-ties, and the structure, as a whole, 
slides on the frame. 

The structural frame supporting the high-pressure 
boiler makes it easy to provide an airtight sheet-metal 
casing for the firebox. The tubes of the heating sys- 
tem are loosely suspended in the frame so as to per- 
mit free vertical expansion, and are prevented from 
swinging horizontally by guides. 

It was found easier to develop a sufficiently solid 
connection between the high-pressure system and the 
locomotive frame than between the high-pressure and 
low-pressure boilers, both being tubular. Since the 
low-pressure boiler was to be fitted into an existing 
locomotive it had to retain some features of the 
former though obsolete design, i. e, the original di- 
ameter and the angle connection between the front 
sheet and the tube plate. The throat sheet was re- 
placed by an ordinary tube plate. To obtain an ab- 
solutely rigid connection between high-pressure and 
low-pressure boilers the center line of the former was 
raised as far as possible, and the shell of the latter 
was dished inward for a distance of 5 ft. from the rear 
end. The narrow radii on both sides of the inward 
bulging are heavily reinforced and their tops machined 
into horizontal faces extending 3 ft. lengthwise. This 
part of the low-pressure boiler is reinforced against 
the inside pressure by a longitudinal row of vertical 
staybolts and by scythe-shaped plates across the top. 

Determining the heating surface of the low-pressure 
boiler was another point of interest. If the steam- 
distribution gear of the high-pressure and low-pres 
sure cylinders was to be fixed at a definite ratio of cut 
off (which seemed more desirable than two indepen- 
dent cut-offs), the relative quantity of steam taken 
from the low-pressure boiler was bound to vary to а 
certain extent, at various cut-offs; consequently for а 
given cylinder ratio the capacity of the low-pressure 
boiler was so determined as neither to drop too low at 
a long cut-off (which would mean a useless pressure 
drop of the exhaust of the high-pressure cylinder), 
nor to rise beyond the pressure the safety valves wert 
set for, as in this case they would not only blow off 
the surplus steam raised at 205 Ib. but also part of the 
exhaust high-pressure steam. d 

Calculation pointed to a heating surface of aroun 
1,200 to 1,300 sq. ft. (exposed to combustion gases); 
and one of 1,265 sq. ft. was obtained by choosing m 
the boiler the type E superheater and putting into ! 
116 tubes of 3 in. inside diameter. h 

All of the feedwater enters the steam space of ue 
low-pressure boiler close to the top of the fanyar 
steam dome, and is sprayed on loosely piled-up ШАП 
made from vee-sections which form small troughs. 
trickling down from layer to layer the water 1s Den : 
heated to a temperature above that at which © o 
precipitated. The greater part of the scale is t us 
posited upon these racks and the remainder, was A 
down with the water, remains in suspension as an d 
nocuous mud which slowly settles down on me 
and boiler plates but never forms а hard, асле, 
scale. This scale precipitating device has nothing 
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do with the design of the high-pressure locomotive; it 
is part of the standard practice of the German State 
Railways, and is put into every new locomotive fitted 
with a feedwater heater. In this case it is doubly use- 
ful as it insures fairly clean feedwater for the high- 
pressure boiler. 

The high-pressure superheater occupies 60 tubes of 
the lower half of the boiler. The live steam enters a 
cast-steel chamber on the left side of the smokebox. 
From this chamber 30 units or elements, each inserted 
into two tubes, lead horizontally across the front end 
to the collecting chamber placed on the right-hand side. 
This chamber admits the steam directly into the valve 
chamber of the high-pressure cylinder. 

The low-pressure superheater, which is also of the 
Type E, occupies the upper 56 tubes of the boiler. All 
units have a single return bend only, so 56 units in 14 
groups are connected with both the saturated and the 
superheated chambers of a standard header arranged 
above the superheater. From this header each of the 
two steam pipes lead, inside the front end, to a mixing 
chamber, in which high-pressure exhaust and low-pres- 
sure live steam are mixed (the former being thus re- 
superheated), and then to both outside cylinders. 


Miscellaneous features of the design 


An important part of the design of the locomotive 
was the task of developing the feed pumps and other 
boiler accessories for such a pressure. The low-pres- 
sure boiler is chiefly fed by means of a piston pump 
and a closed feedwater heater, both supplied by the 
Knorr Company and identical with the standard equip- 
ment of the German State Railways; the second feed 
pump is a standard injector. For pumping the water 
from the low-pressure boiler into the high-pressure 
part a piston pump seemed more desirable, as the small 
volume of that part made accurate feeding imperative, 
so the Knorr Company developed a high-pressure feed 
pump on the same lines as its standard pump, with 
two compound steam cylinders arranged in tandem. 
The cylinders were so dimensioned as to have capa- 
city to pump from atmospheric pressure against 850 
lb., but so far it has not been necessary to put in an 
emergency feeding line from the tank. The usual pro- 
cedure of taking the feedwater from a comparatively 
clean part of the low-pressure boiler and feeding it 
into the high-pressure boiler gave same trouble at first, 
as the water in the suction line, which was fully sat- 
urated with heat, would develop steam during the ac- 
celeration period of the pump piston and consequently 
cause heavy pounding. The suction line therefore had 
to be led unprotected a short distance, so that the water 
would cool off a few degrees and thus lose its readiness 
to evaporate. In regular service one feed pump only 
is required, but another one of the same type is in- 
stalled for use in emergencies. 

Boiler check and safety valves have been developed 
on very much the same lines as those of the German 
standard locomotives, and it is believed that these parts, 
when properly dimensioned, will give very little 
trouble at high pressure. А novel device was intro- 
duced to relieve the safety valves and to save valuable 
heat, namely, the blow-off device, by means of which 
surplus steam is blown from the high-pressure boiler 
into the water of the low-pressure boiler. "There the 
steam is condensed and its heat saved. 

A serious problem at first was the developing of a 
satisfactory water gage. It soon became obvious that 
for direct connection with the high-pressure boiler, 
nothing but a bull's-eye gage would do, so one of this 
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kind was developed. Even then great care had to be 
taken not to expose the individual glasses to any un- 
even pressure due to the heat expansion of the enclos- 
ing material. As it is, some experience is required to 


read the gage correctly, especially at night time, and 
for this reason in addition to two bull’s-eye gages a 
third gage is provided, which is placed on a lower 
level and connected with the boiler by water-filled 


pipes. 


As this gage remains comparatively cold a 
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Fig. 4—Mean steam and кенш temperatures at 50 
m.p.h. 


cylindrical glass is employed, this glass being filled 
with fluid of a chloridic nature which does not mix 
with the water and is colored a bright red. 

The only remaining accessory of the high-pressure 
boiler is the throttle which, according to German stand- 
ard practice, is placed between the boiler and super- 
heater. This has been developed by Messrs. F. Wag- 
ner & Co. and incorporates the same idea of pneu- 
matic coupling between main and auxiliary valves as 
that underlying its standard design which is put into 
all German State Railway locomotives. The only dif- 
ference is that the valve seats are made of Krupp's 
non-corrosive steel like the same firm's throttles now 
under test on the Delaware & Hudson's locomotives 
Horatio Allen and John B. Jervis. This throttle has 
from the very first given full satisfaction. 

As mentioned earlier, the high-pressure steam is 
first expanded down to 205 lb. in one of the three 
cylinders. As all the cylinders of the locomotive are 
flanged against the plate frame, any one of them might 
have been converted into a high-pressure cylinder. 
However, since the inside-cylinder casting serves as 
the front-end saddle, it affords the best means of ac- 
cess for the high-pressure steam from the smokebox, 
and for this reason was the one converted. 

The new casting was made of a special cast iron of 
pearlitic structure, and its general outlines were main- 
tained except that the cylinder diameter was made 
11 7/16 in. The stroke, naturally, on account of the 
existing crank axle, had to remain 2434 in. The dis- 
tribution gear remained untouched, so the valve cham- 
ber had to be placed rather far away from the cylinder. 
Its diameter is 434 in., an ample dimension for the 
small volume of highly compressed steam. | 

The piston is a pressed-steel block containing six 
narrow packing rings. The piston-rod packing which, 
during the design period, it was feared would present a 
vexatious problem, consisted of the cast-iron rings 
which had been standard practice in ordinary locomo- 
tives for several years. The only difference was that 
six rings were put in instead of the usual three. When 
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the locomotive first pulled out еўегу one was very 
nervous about the packing; on the third trip, however, 
we had forgotten that there was such a thing as pack- 
ing, and we have never been reminded of it since. 

The crosshead, inside main rod, and crank axle re- 
mained unaltered, just as did practically every other 
part of the locomotive which has not been mentioned; 
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Fig. 5—Mechanical efficiency at 50 m.p.h. 


even the angle of 120 deg., at which the three cranks 
were set was retained. This peculiarity gives to the 
locomotive a somewhat limping exhaust, as two of the 
six exhausts during one revolution are dropped out. 
This irregular sequence is noticeable up to a speed of 
7 or 8 miles per hour, but it has not been perceived to 
have any effect whatever upon the draft at any speed. 

Such was the design and status of the Schmidt high- 
pressure locomotive when, after a number of prelim- 
inary runs, it underwent a series of road tests carried 
out by means of one of the very complete dynamometer 
cars of the German State Railways. This first series 
of tests was run in February and March, 1927, on the 
Magdeburg division, and covered a distance of 101 
miles in most cases. Some of the results have been 
published in the Excerpt Minutes of Proceedings of 
the Meetings of the (British) Institution of Mechanical 
Engineers, London, Dec. 16, 1927, and presumably are 
well known to most of those interested in locomotive 
development, as they were given in a discussion follow- 
ing the presentation by Lawford H. Fry of a paper 
dealing with the Baldwin locomotive No. 60,000°. 
Therefore it will not be necessary to repeat more than 
one of the curves shown at that time (see Fig. 2), 
namely, the one that interests the locomotive man most, 
as it represents the coal consumption. It will be per- 
ceived that the fuel consumption ranged at all times be- 
tween 2 and 3 lb. of coal per drawbar hp-hr., with a 
minimum of 2.25 Ib. 

A great many more curves of these first tests could 
be presented, but to no avail, as from the very first it 
was clearly apparent that the full benefit of the high 
pressure could then not be obtained for some peculiar 
reason. As has been mentioned earlier, the firebox 
was of the long, narrow kind, with a grate 9 ft. in 
length and scarcely 3 ft. wide. Naturally this design 
could not be altered owing to the position of the 
drivers. On the other hand, the heating elements of 
the firebox were subdivided into six sections so as to 
make a possible explosion harmless. Each individual 
heating system had an independent pressure gage in 
the cab, and it was found from the very first that each 
system developed a different pressure depending on its 
position with respect to the grate and the intensity of 
radiation to which it was subjected. Consequently the 


EET 4 
3 The discussion referred to here was that prevented by H. B. Oatley, 
vice president, The Superheater Company, New York, following the pre- 
sentation by the Railroad Division of Mr. Fry's paper at the spring meet- 
ing of the American Society of Mechanical Engineers, White Sulphur 
Springs, W. Va.. May 23 to 26, 1927, An abstract of this discussion was 
published in the Railway Mechanical Engineer, August, 1927, page 532. 
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systems at the middle of the firebox length, which were 
closest to the bulk of the coal fired and which received 
heat from all parts of the grate, developed the highest 
pressure, whereas the corner sections showed insuf- 
ficient heat absorption and pressure. This difference 
in pressure was such that soon the centra! elements ar- 
rived at their hydraulic test pressure, i.e., 1,778 lb 
Notwithstanding the high temperature drop the general 
heat transmission into the boiler proved insufficient to 
maintain 850 Ib. pressure because of the failure of the 
corner elements. The center elements had too great a 
heat-absorbing surface for the surface of their recooling 
coils, while the corner elements had overmuch coil sur- 
face for their inactive absorbing surfaces. 


Table of dimensions, weights and proportions of the Schmidt 
experimental two-pressure locomotive for the German State 
Railways 


Railroad .. 
Builder .. 
Type of locomotive . " 
Cylinders, diameter and stroke ................ 


German State Railways 
M RO & Son* 


11 7/16 in. by 24 in. 


195% in. by 24M in. 
(Two L.P.) 
1:6.5 
Hensinger 
75 (iorward motion) 
70 (backward motion) 


Cylinders, volume ratio (one hp. cyl., two hp. cyl.) 
Valve gear, type 
Maximum cut-off, per cent .................. 


Weights in working order: 


Тае ue enc. vr rii chien MULIER US 133,900 Ib. 
On-front truck: iz. hanes eee ot ar ede 70.100 Ib. 
Total engine. айр coca! жЕ ЫК simu mede epe e 204,000 Ib. 

Weight of locomotive, empty .................. 190,000 Ib. 
Wheel bases: 9 
Driving. уукка dpe bebe EVA e Кай ыйык Eee 15 ft. 5 in 
Total engine co.cc cece cece eee ec eee ren 30 ft. 
heels, diameter outside tires: zh a 
Driving: o veri Ss b's vere aee T ai 79 in. 
Front truck .. 3918 in. 
oiler: 
Type. Suh nw ere а КЫШ pale e eon Two-pressure, experi- 
mental 
Fuel. Lasst а tare cae eae eee Bituminous 
Firebox, length and width .................. 109 in. by 35:4 in 
Grate: Bred. v.s oou queens pb SOUPE ES 26.5 sq. ft. 
High pressure boiler: 
Steam. pressure: ышанулар XXI nds 853.5 ]b. 
Diameter, inside ........ cc cee cee cece ence eee . 36 in. 
Length. Жыш ыру еке s t Meer e eto eti riae МАДЫ: 16 ft. 11 in. 
Diameter of firebox tubes, outside ........... 2 in. 
Diameter of evaporating coils, outside........ 15 in. 
Water content at lowest level ................ 62.5 cu. ft 
Height of low water above center line........ 4 in. 
IN зироат UMS oss cosas cee RI u ees 30 
w pressure boiler: 
Stean pressure: у jects swe wed Erb EA E 205 Ib. 
Diameter, first ring, inside .................. 67 in. 
Length between tube sheets ................ 13 ft. 9 in. 
Tubes, number and diameter ........... 116—3X in. 


Water content at lowest level ...... 2 


127.1 cu. ft. 
No. of superheater units ............. 56 


Diameter of superheater tubes, outside. 4 in. 
Heating surfaces: 
Firebox and combustion chamber ..... ... 217.8 sq. ft 
High pressure coils ........................ 426.3 sq. ft 
Low pressure heating surface, tubes and flues. 1,265 sq. ft 
Total evaporative .......................... ,909.1 sq. ft. 
High pressure superheating surface .......... 430.6 sq. ft 
Low pressure superheater surface............ 426.3 sq. ft 
Total superheating ......................... 856.9 sq. ft 
Comb. evaporative and superheating ........ 2.766 sq. ft 
Surface of feedwater heater ................... 146.4 sq. ft 
Rated tractive force .......................... 33,400 Ib. 
Weight proportions: 
Weight on drivers + total engine weight, per cent............ 65.4 
Weight on drivers -> tractive їогсе.......................... 4.0 
Total weight engine -- comb. heating ѕшгѓасе................. 73.8 
Boiler proportions: 
Tractive force + comb. heat. вигїасе........................ 12.08 
Tractive force X dia. of drivers — comb. heating surface.. 948 
Firebox heat. surface + grate агеа...................... vs 8.22 
Firebox heat. surface, per cent of evap. heat surface............ 11.4 


* The original locomotive was built in 1914, by the Vulcan Locomotive 
Company, Stettin, Germany. 


After the tests were completed and had proved that 
the danger of an explosion of the heating systems was 
no worse than in any other type of boiler, the locomo- 
tive was returned to the makers and they were advised 
to connect all heating systems with one another so as 
to equalize the action of tie coils. This they did by 
replacing the subdivided lower and upper collecting 
chambers by one, extending over the whole length of 
the firebox. The time in the shop was also utilized to 
extend both high-pressure and low-pressure super- 
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heater units closer to the firebox tube sheet, i.e., to 8 
in, distance, as the superheat had been somewhat low. 

A general inspection showed that the high-pressure 
boiler contained no solid scale at all. The only residue 
was a very thin layer of mud deposited on the coils and 
the boiler shell. This mud is naturally entirely inactive 
and is washed off by the turbulent motion of the water. 
When dried it forms a thin film of dust which is blown 
off easily. This shows that the boiler-feeding process 
chosen by the Schmidt Company works satisfactorily, 
and that condensing operation need not be resorted to 
in a high-pressure locomotive provided the feedwater 
is purified in a low-pressure boiler or feedwater heater. 

Another series of dynamometer tests were run dur- 
ing the months February and March, 1928, most of 
them on the same division as before. 

In these road tests the department introduced its new 
system of loading a test locomotive which allows for 
maintaining drawbar pull and speed even on changing 
gradients. Instead of a train a specially equipped 
locomotive is coupled to the rear end of the dynamo- 
meter car. The distribution gear of this locomotive 
(which is held under steam) is fully reversed, the ex- 
haust nozzle is shut off to prevent sucking in gases 
from the front end, and another port in the exhaust 
pipe is opened to let in fresh air from outside. This 
air is compressed in the cylinders and blown off at 
variable pressure through a hand-controlled valve. To 
protect the cylinders from becoming heated beyond 850 
deg. Е. (a temperature reached very quickly by steadily 
compressing air) hot boiler water is squirted into the 
exhaust (or in this case, inlet) pipe. This water, which 
is ready for evaporation, rapidly absorbs the heat raised 
during the compressing process and holds the tempera- 
ture down. 

The engineman of the brake locomotive adjusts his 
locomotive so as to maintain the test speed under all 
circumstances, whereas the locomotive under test main- 
tains an even drawbar pull. Thus the weight of the 
imaginary train is adjusted in accordance with the vary- 
ing grades. This method of testing gives results which 
permit of curves being made of an accuracy never be- 
fore attained. In combination with a dynamometer 
car that allows indicating as well as the reading of 
drawbar pull, speed, work performed, of all tempera- 
tures (by automatic resistance thermometers) and of a 
continuous analysis of the combustion gases, this 
method can justly be proclaimed to be as efficient as 
that of any stationary testing plant. 

This method of testing, which had formerly been 
brought up to a standard of high reliability, was ex- 
clusively used in finding the curves shown in Figs. 3 to 
7, and which are taken from the latest test report. 

Fig. 3 shows the improvement in high-pressure 
superheat over the performance during the first series 
of tests, and further gives the absolute figures attained. 
It shows that at 1,500 drawbar hp., 800 deg. F. is prac- 
tically reached. This performance, considering the air 
resistance at 50 m.p.h., represents 2,000 boiler hp., the 
full capacity of the locomotive. In 1927, owing to the 
imperfect heat transmission, not more than 1,350 draw- 
bar hp. was attained, and, as the curve shows, at a 
somewhat lower superheat. Decause of the higher 
superheat of the live steam the exhaust temperature 1s 
higher than before, and is still considerably above sat- 
uration temperature. This serves to relieve somewhat 
the low-pressure superheater which supplies the extra 
heat for resuperheating the high-pressure exhaust. 

Fig. 4 shows the corresponding figures for the low- 
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pressure steam and the feedwater. The temperature 
of the low-pressure live steam has risen considerably 
and reaches 730 deg., a temperature which still could be 
improved upon, as the low-pressure exhaust line shows. 
The temperature of the low-pressure steam taken in 
the valve chest shows that between 100 and 150 deg. 
are consumed for resuperheating the expanded high- 
pressure steam. This figure is still open to improve- 
ment, as the low-pressure exhaust coincides for a con- 
siderable distance with the saturation temperature, and 
probably includes minor condensation losses. The 
feedwater curve shows that probably the admission 
pipe for the exhaust steam is too small for full supply. 

Fig. 5 deals exclusively with the recent test series 
and shows the indicated tractive force based on numer- 
ous cards taken simultaneously with all other readings, 
and the drawbar pull as registered automatically. 
From these two the mechanical efficiency of the loco- 
motive, ranging from 75 to 90 per cent, is obtained. 

Comparisons with later types of locomotives, especially 
those equipped with a rigid bar frame, reveal the fact 
that the old-fashioned plate frame, owing to its elastic 
deformation, gives a somewhat higher motion re- 
sistance than a rigid frame system. Ninety per cent 
was not exceeded with the former, whereas 93 to 95 
per cent is by no means an unusual figure to obtain 
with the latter. 

Fig. 6 gives figures on the steam consumption per 
horsepower-hour. The fact that these curves show a 
continuous decrease proves that the cylinder volume of 
the locomotive is large compared with the boiler ca- 
pacity; the lowest rate per indicated hp-hr. is 1374 lb., 
and per drawbar hp-hr., 1574 lb. 

Fig. 7 gives the actual fuel consumption per drawbar 
hp-hr. at 50 m.p.h. The curves show that although in 
1927, 24 Ib. per drawbar hp-hr. was not quite attained, 
the alterations made brought the consumption down to 
about 2% lb. The best feature, though, of the 1928 
curve is that it is very flat, which means that this low 
consumption is maintained over a wide range of load. 

All these curves were taken at the constant speed of 
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Fig. 6—Steam consumption per drawbar horsepower hour 


50 m.p.h., as this speed seemed a good base for judging 
a passenger locomotive. Readings at higher and lower 
speeds were taken as well, and these showed substantial 
agreement from 62 down to 43 mp.h, Below 43 
m.p.h., however, the steam and fuel consumptions rise 
in proportion to the longer cut-off and the smaller rate 
of expansion. 

More tests will soon follow which should throw light 
on the working of every detail part of this locomotive; 
and for this reason the locomotive will remain attached 
to the testing department. Another locomotive, prob- 
ably of this same type, will now be rebuilt incorporat- 
ing some further improvements, and the main feature 
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will be that the high-pressure portion will be further 
enlarged at the expense of the low-pressure system. 
Another locomotive working at 1,700 Ib. according to 
the Loeffler principle is now under construction and 
expected to be delivered during the coming winter. 
"The Schmidt high-pressure locomotive which has been 
described, will, however, always hold the distinction of 
being the first locomotive designed for such an unusual 
pressure. It has already proved that great fuel savings 


Metric Drawbar H.P Y 
Fig. 7—Fuel consumption per drawbar horsepower hour at 
50 m.p.h. 


are possible in ordinary service by employing a locomo- 
tive which is just as safe as any ordinary type, very 
little higher in first cost, and just as easily handled by 
a sensible locomotive engineman as any locomotive of 
recent design. 


Letter ballot returns- 
Car standards approved 


T the American Railway Association Mechanical 

Division meeting, held at Atlantic Сиу, N. Jẹ, 
June 20 to 27, 1928, inclusive, the recommenda- 
tions of six committees were ordered submitted to let- 
ter ballot of the members. The results of these letter 
ballots, made public in circular form by V. R. Haw- 
thorne, secretary of the Mechanical Division, indicated 
that all committee recommendations received the two- 
thirds majority requisite for approval except Propo- 
sition 2 of the car lubrication committee, relating to 
dust guards, which has, therefore, been referred back 
to the committee for further consideration. The most 
outstanding single feature of the letter ballot returns 
was the approval of car and locomotive standards, par- 
ticularly the general designs of hopper cars and auto- 
mobile-box cars. 

Car construction—The recommendations of this 
committee were divided into 12 propositions. In ac- 
cordance with the vote approving Propositions 1, 2, 11 
and 12, covering the general design of 50-ton and 70- 
ton hopper cars, and steel frame, double wood sheathed 
automobile box cars, the Committee on Car Construc- 
tion will proceed to prepare detailed designs of these 
cars. In accordance with the favorable vote, Propo- 
sitions 3 to 10 inclusive, to amend the standard and 
recommended practice relating to truck details, lumber 
sections, stake pocket designs, car definitions and desig- 
nating letters, and standard wheel seat dimensions, have 
been approved by the A. R. A., effective March 1, 1929. 

Locomotive design and construction—The recom- 
mendations of this committee were divided into five 
propositions. In accordance with the favorable vote, 
these propositions to amend the recommended practice 
of the division as regards main and other crank pins, 
driving boxes, engine truck boxes, driving and trailer 
wheel centers, and locomotive pistons and heads, have, 
accordingly, been approved by the A. R. A., effective 
March 1, 1929. 


4 See page 441 of the August, 1928, Railway Mechanical Engineer. 
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Specifications and tests for materials—The recom- 
mendations of this committee were divided into six 
propositions, two to revise the standard specifications 
for air brake and train signal hose and four to revise 
the recommended practice specifications for wrapped 
and braided air, gas and oxygen hose, chain, coupler 
knuckle pivot pins and malleable iron castings. In ac- 
cordance with the favorable vote, these six propositions 
to amend the standard and recommended practice of 
the division have been approved by the A. К. A., ef- 
fective March 1, 1929. 

Lubrication of cars—The recommendations of this 
committee were divided into seven propositions to 
adopt as standard practice a method of packing journal 
boxes, specifications for dust guards, journal box pack- 
ing tools, new waste for journal box packing rules for 
inspection of journal boxes and passenger car lubri- 
cation. All of these propositions, except No. 2 relat- 
ing to dust guards, which did not receive the necessary 
two-thirds majority vote for approval and has been re- 
ferred back to the committee, have been approved 
by the A. К. А., effective March 1, 1929. 

Brakes and brake equipment—The recommendations 
of this committee were divided into nine propositions: 
To modify the channel caliper gage, to adopt as recom- 
mended practice brake leverage ratios for passenger 
cars, also tolerances for brake beam camber: to elim- 
inate from the manual the diagram of the No. 1 tri- 
valve test rack, and the conversion of all No. 1 racks 
to No. 2 racks, by Dec. 31, 1929; to limit the increase 
in size of exhaust parts of triple valves when rebushed ; 
to modify the recommended practice for steam connec- 
tions for passenger cars; to restore page 8—1923 to 
Section E of the manual and to revise page 7—1925; 
to revise the specification for air hose couplings and 
gages; to require centrifugal dirt collectors on all cars 
huilt on or after June 1, 1929. In accordance with the 
iavorable vote, these propositions to amend the standard 
and recommended practice of the division have been 
approved by the A. К. А., effective March 1, 1929. 
The last proposition, involving modification of the inter- 
change rules, is approved effective June 1, 1929. | 

‘Wheels—The recommendations of this committee 
were divided into six propositions: To adopt as recom 
mended practice the reinforced flange single. plate cast 
iron wheel; to change the title of the cast iron wheel 
mounting gage for reinforced flange wheel and to те 
move the old gage from the manual; to adopt as stand- 
ard the old maximum flange gage for minimum, flange 
and restrict the use of the old minimum flange thickness 
gage to steel wheels; to adopt the wheel and axle тап- 
ual as recommended practice; to adopt as recommende 
practice revised specifications for cast iron wheels; an 
to revise the wheel defect, worn coupler limit, wom 
journal collar and journal filet gage. In accordance 
with the favorable vote, Propositions 1, 2, 3 and 5 to 
amend ‘he standard and recommended practice 01 the 
division have been approved by the А. R. А. кя 
March 1, 1929; also Proposition 4, involving mostly 
practices already in effect, has been approved о 
as soon аз the book can be published and distribute 
Proposition 6, to modify the Interchange Rules, 5? 
been approved to be effective March 1, 929 | 

Locomotive and car lighting—The recommendation 
of this committee was confined to one proposition, 
revise the recommended practice of the division oH 
specifications for axle generator equipment. In ped : 
ance with the favorable vote, this proposition has bee 
approved by the A. R. A., effective March 1, 1927 
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A 4-6-6 tank locomotive built for the Boston & Albany by the American Locomotive Company 


Boston & Albany suburban 
locomotives 


Double-end 4-6-6 tank type with 63-in. diameter drivers— 
Tractive force of 41,600 Ib. 


service five double-end locomotives built by the 

American Locomotive Company which, with 
the 18 locomotives of this type already in service, 
makes a total of 23 double-end locomotives hauling 
suburban trains. The new locomotives will haul ten 
steel 100-passenger coaches, while the older type will 
haul only eight steel passenger coaches. They develop 
a tractive force of 41,600 Ib. as compared with 32,550 
lb. tractive force for the older design, and are equipped 
with four-wheel engine trucks, while the older locomo- 
tives have two-wheel trucks. 

The diameter of the drivers of the new locomotives 
is 63 in. The diameter of the cylinders is 237 in. and 
the stroke, 26 in., and the boiler operates at a working 
pressure of 215 Ib. The total weight of the engine is 
352,000 Ib. of which 180,000 Ib. is carried on the drivers, 


T= Boston & Albany has recently placed in 


62,000 Ib. on the engine truck and 110,000 Ib. on the, 


tank truck, which carries the fuel and water. The fac- 
tor of adhesion is 4.32. 

The valves are actuated by the Baker valve gear. 
Cylinder lubrication is supplied by a Nathan six-feed 
mechanical-type lubricator. 

The boiler is of straight top construction and is 
noteworthy for its liberal firebox proportions. The 
grate area is 60.8 sq. ft., providing one square foot 
for each 58.5 sq. ft. of heating surface. The ratio of 
firebox heating surface to evaporative heating surface, 
in per cent, is 6.85, which is relatively high for a fire- 
box without a combustion chamber. The boiler has 
an inside diameter at the first ring of 827/16 in. and 
an inside diameter at the second ring of 84% in. The 
distance between flue sheets is 13 ft. 6 in. There are 
234 tubes 2 in. in diameter, spaced 34 in., which pro- 
vide a heating surface of 1,643 sq. ft. The flue heat- 
ing surface is 905 sq. ft., making a total heating sur- 
face of 2,548 sq. ft. for the tubes and flues. The arch 
tubes have a heating surface of 24 ft. The firebox 
is 102% in. long by 8534 in. wide, providing a heat- 
ing surface of 189 sq. ft. The total evaporative heat- 
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ing surface is 2,761 sq. ft. and the superheating sur- 
face is 788 sq. ft. The locomotives are equipped with 
the Type A superheater. 


The smoke box 


The smoke box has an outside diameter of 58% in. 
It is provided with a single exhaust pipe with a maxi- 


Table of dimensions, weights and proportions of the Boston 
& Albany suburban locomotives 


Railroad Boston & Albany 
Builder American Locomotive Co. 
Type of locomotive .............. 4-6-6 tank 
Sr VICE e ИЕА E rea se Pise (eros Suburban 
Cylinders, diameter and stroke 23% in. by 26 in. 
Valve gear, type iiccsicesvseeseces ce Baker 
Valves, piston type, size 14 in. 

Maximum travel ............ 9 in. 

Outside Лар ert ete 1 5/16 in. 

Exhaust clearance ............ ә 3/16 in. 

Lead! im iull.geür 229202 ена 5/16 in. 
Weights in working order: 

On drivers 180,000 Ib. 

On front truck .......... 62,000 Ib. 

On trailing truck : 110,000 Ib. 

T'otal engine 5.» bue dis adio eid a M desque d ae EG S 352,000 Ib. 


Wheel bases: 
ПОЕ оос толе еба TO 15 ft. 


Total engine aos жу 25.4 жа» же FS es cists clare’ 42 ft. 8 in. 
Wheels, diameter outside tires 

Driving. аана ааа werd d rds 63 in 

Front; UOR » vu Sees ee nm tT yer. nat ewe ely 33 in 

Trailng truck. 4 КЕЛК КТК ЛС ЛАГ УЛ uv pin ne 33 in 
Journals, diameter and length: 

Driving, main ......... | 11 in. by 12 in 


Driving, others ... 

Front truck ....... 

Trailing truck 
Boiler: 


T DE а door vite оао оаа ER 401 Straight top 

Steam pressure ........ (ess Д7 

Fuel, аео Soft coal 

Diameter, first ring, inside 82 7/16 in. З 

Firebox, length and width ................ 102% in. by 85% in. 

Tubes, number and diameter .............. 234—2 in. 

Flues, number and diameter .............. 48—53 in 

Length over tube sheets ............... e. 13 ít. 6 in 

Grate т. uestes ro Sipe we еее ore ht 60.8 sq. ft. 
Heating suríaces: 

ООО. oes Va eT code бле eov Ee S eS VP 189 sq. ft. 

Arch tabes: «5n scans зале Rn PEG rex hee deis 24 sq. ft. 

Tubes and flues sq. ft. 

Total evaporative 5 sq. ft. 

Superheating ......... eee. T sq. ft. 

Comb. evaporative and superheating ....... 3,549 sq. ft. 
Tender: 

Water capacity 22.9 e Sera erre herr к» 5,000 gal 


677 


9Anouro»o[ ueqmqns Aueq[y X uojsog ay} JO suorooes ssoi» pue UoneAo[q 
леш кыс LEGEM OC EC M еар /[04940 K 2 ¥§-— UU ———————MM——— —À MÀ ÀÀ—ÀÀÀ 


€—-———— 9500 PONM INYU Zh ————————-———————— gg 
os: = төш! ltt, d— 
OP a OF 3n" A 
p NAE = А Pike се А TAS M A 
\ B. 1S à any E = ji \ ^ 7 » 
d i Jed 


4l a - / Z 

(7 em | yep 

Д а: EEE EN ose vo | ваа 
Tl CI iB ткн Ар. 


С D y 
еа ey te 
re SA 


fom orth aay S 
oi 2: 
ть Y 


= 
> i [iy p 3 
We UI fi 

= oo E x —À ШЕЙ =т= 4 Е 


li 
ЁТ | 


| | Г 
EN GENE 77 SS -———— | 


as 


^f 


! 
i. 
! 
) 
n 
| - 


T "C 090005 
ss 


z 
ES 
—— 0 À 


] 
Le | 
3 — 


85; 


VUE M -Huay grt XuDt-— 


————— 4. 


Vol. 102, No. 12 


Railway Mechanical Engineer 


678 


Tractive force — comb. heat. surface.. ososi aiia жб 11.72 
Tractive force X dia. drivers + comb. heat. surface.......... 738 

Comb. heat. surface + grate агеа............................ 58.5 
Firebox heat. surface + grate агеа.......................... 3.2 
Firebox heat. surface, per cent of evap. heat. suríace.......... 6.85 
Superheat. surface, per cent of evap. heat. surface............ 28.5 


mum tip diameter of 6% in. A recess is provided in 
the smoke box to receive the American multiple front- 
end throttle. 
Mechanical details 

The back ends of the main rods and the main pin 
connection of the side rods are provided with floating 
bushings. The engine and trailing trucks are the Com- 
monwealth constant resistance type. The trailing 
truck rockers are proportioned so that the resistance 


necessary clearances when rounding a sharp curve. 

The tender has a capacity for 5,000 gal. of water 
and six tons of coal. The bunker is provided with a 
cover consisting of two doors made of 5/16-in. plate, 
hinged at the sides. The sides of the coal bunker are 
curved inwardly at the top, as shown in the drawing, 
and the opening for filling the bunker with coal is 66 
in. by 56 in. This arrangement, in which the coal 
bunker is entirely enclosed when the doors are down, 
eliminates the annoyance caused by coal dust and small 
particles of coal being carried into the cab when run- 
ning backward. The opening into the water tank is 
located on the left side of the tender. 


Train control equipment 


The locomotives are equipped with the General Rail- 
way Signal Company's intermittent type automatic 


d 
K ES 

Y J 1 | Capacity í 000 Gallons 6 Tons 

| | B Теел,4535$' Angles, 225% 3" 

| | 6° Beading Rivets, Э Diam. 6" Pifch, СІК. outside 

| 11 | Jwash Plate Rivets, 3"Pifch 

| l | Rivets in Tees, 8° Pitch, Staggered 

| | | Rivets in Water tight Seams, /{ Pitch 

| |! Rivets in Seams not watertight, 3" Pifch 
fi E 2 Diam. Rivets throughout 
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A S | 

g ša | 
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Tank construction of the Boston 


at the rai; equals that of the front truck. The 
locomotives are also equipped with the Commonwealth 
cast steel ash pans and bumper beams. 

The tank frame is cast integral with the rear section 

of the main frame to which the front frame sections 
are bolted. The cylinders are also of cast steel. 
. The sand traps and pipes are located beneath the 
Jacket. Sliding cover plates set in the jacket provide 
ready access to the traps. The steam turret valves are 
completely covered by a hinge-type casing, located 
directly in front of the cab. The boiler jacket, cab and 
tender are finished with lacquer. 

The boiler and tender are carried on a continuous 
frame, which gives a rigid wheel base 42 ft. 8 in. long. 
This construction results in a long overhang extending 
from the rear pair of drivers to the rear of the tender. 
As a result of this overhang, it was necessary to taper 
the tender from the cab to the rear in order to obtain 
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& Albany suburban locomotives 


train control. As the locomotives are operated in 
either direction, an impulse receiver is located on each 
side of the cab. А reversing mechanism is located 
on the middle axle of the six-wheel tank truck. This 
device automatically changes over the flow of current 
with a change in the direction of motion. 


Automatic Dies.—An attractive four-page bulletin, announc- 
ing the new 8H and 10H Hartness automatic dies, has been 
issued by the Jones & Lamson Machine Company, Springfield, 
Vt. These dies range in capacities from 1% in. to 2% in. and 
from 2 in. to 3 in., respectively. 


SitENT GeARS—The manufacture of fabroil and textolite 
and the application of these materials to gears of high-speed 
machinery to eliminate the noise which results from running 
metal gear-trains at high rates of speed, are described in the 32- 
page illustrated booklet issued by the General Electric Com- 
pany, Schenectady, N. Y. 
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Laws of management applied to 
manufacturing 


WENTY-FIVE years ago when Frederick W. 
Taylor first announced his principles of indus- 
trial management, the organization and control 

of the operation of manufacturing facilities in this 
country entered a new era of development. It is not 
surprising that at the outset those who were dazzled by 
the application of the term “scientific” to a new field 
were led by their enthusiasm into many excesses. The 


reaction from these excesses has, perhaps, left a deeper ` 


impression on the railroad field, as far as the new pro- 
fession touched that field, than in the more strictly 
manufacturing industries. 

The mistakes which were then made grew out of the 
assumption that the new science was born with its full 
growth and maturity. Methods received the homage 
due only to well-tried and thoroughly-established laws. 
The assumption was made that the problems of man- 
agement were solved the moment scientific principles 
of analysis were applied to them. As a result of these 
fundamental errors of attitude, methods were applied in 
some cases beyond the scope of common sense and too 
much emphasis was placed on those elements in the 
field of management which were then most readily sus- 
ceptible to quantitative measurement. A deep-seated 
resentment was thus created in the minds of workers 
through the concentration on motion study and wage in- 
centives in the effort to increase the output of the work- 
er, without sufficient regard to other factors and re- 
sponsibilities affecting production. 

It is, therefore, quite possible that any attempt at the 
statement of the principles of management in the form 
of laws, with all the implications of universal applica- 
tion which this implies, will be received with a smile of 
skepticism by the railroad shop managers and super- 
visors. 

A perusal of L. P. Alford’s new book, Laws of Man- 
agement Applied to Manufacturing,* however, quickly 
discloses that much water has gone over the dam in 
the 25 years since Taylor first suggested the possibilities 
of the application of scientific methods to the problems 
of management in the manufacturing industries. The 
early authorities in this field found no hesitancy in enun- 
ciating principles at the outset of their work. On 
the other hand, the approach of the author, who, form- 
erly as editor of Industrial Management and now 
as editor of Manufacturing Industries, has long been a 
close student of developments in the field of manage- 
ment, is to see whether, after 25 years of experience, 
it may not now be possible to formulate certain princi- 
ples, proved by experience, which may be considered 
fundamental. A further evidence of this change in 
attitude is that the author finds, instead of a few prin- 
ciples in which each of the early management engineers 
attempted to compress the fundamentals, that “a steady 
accumulation of evidence *** and the very complexity 
of the application of management methods indicate 
the existence of many, rather than few, fundamentals.” 
The book sets forth no less than 45 formally stated 
laws; corollaries and less definitely formulated prin- 
ciples bring the total to something over 50. 


* Published by the Ronald Press Company, New York. 
266 pages, illustrated. Price, $4.00. 
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These principles or laws, from the very fact that thev 
may qualify as such, will prove disappointing to the 
person who looks to them for a method by which he 
may solve his immediate problem. Diversity of condi- 
tions is likely to restrict the application of any method 
to a very limited field. A fundamental law must be 
broad enough to take in all the varied methods by which 
it may be put into action. Again, one finds some of 
these laws axiomatic; they are precisely what common 
sense would dictate. In other cases, the attempt to 
formulate a general principle has led to a statement 
so involved as to obscure its meaning in the practical 
terms of any given situation. One may also süggest 
that these laws possess fundamental qualities in some- 
what varying degrees. Some of them may never need 
restatement, while others may at some time require 
modification or complete restatement. For instance, 
one of the laws of mass production is stated thus: 
"Large scale production tends to increase operating 
efficiency and competitive power." While such a point 
may nowhere yet have been reached in practice, it is 
conceivable that the law of diminishing returns may at 
some time reverse this tendency with respect to oper- 
ating efficiency. 

The term "scientific management" as applied to the 
railroad field, or, at least, in the railroad shop where 
conditions most nearly approach those encountered in 
manufacturing industries, has generally been confined 
to planning and scheduling and to various systems of 
wage incentives. The relatively small part which these 
are of the whole is well brought out by the author in 
his discussion of recent progress in management. He 
cites the results of the application of management 
methods at the Newport News Shipbuilding and Dry 
Dock Company for a period of five years. 

Various changes were made successively during this 
period so that the effect of each could be segregated. Out 
of a total cost reduction during the five years, estimated 
at 21 per cent, wage incentives, and planning and sched- 
uling methods together accounted for 4.6 per cent. The 
largest single saving was effected in material control. 
amounting to 4 per cent, and the next—cost budgeting 
—amounted to 2.5 per cent. Other departments in 
which methods were improved, effecting reductions 
varying from 1.6 per cent down to .5 per cent each, are 
set forth in the order of their value: Plant engineering 
and equipment ; engineering and design ; purchasing ; in- 
spection; stores keeping; standardization; employment 
and training, and time keeping. 

This list is suggestive of the scope of the laws of 
management as set forth by the author, and to it must 
be added the laws covering leadership and executive 
work. 

The formal application of the entire body of prin- 
ciples of management in the railroad shop is quite a 
different matter than in the manufacturing industries 
because the functions of management as applied in the 
industries are scattered among several departments of 
the railroad to which the production problems of the 
shop are but incidentally related. In the matter of ma- 
terial control, for instance, both the shop and the stores 
department are involved, and purchasing is entirely out 
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of the shop atmosphere, so to speak. Even a casual 
reading of the Laws of Management, however, will 
suggest to one familiar with recent trends in the main- 
tenance of railway rolling stock that methods in keeping 
with many of these principles, other than those most 
commonly associated with the idea of scientific man- 
agement, are being developed. A change from decen- 
tralized to centralized shops conforming to the laws of 
production management is now under way, with trends 
in increased productivity of the worker quite in keeping 
with those experienced in manufacturing industries. 
The remarkable work of the stores department in reduc- 
ing stock balances and increasing working capital turn- 
over is also worthy of attention in this respect. 

As to the fundamental nature of all management laws, 
the author suggests that they are the result of evolution, 
with roots deeply embedded in the evolution of human 
society itself. In biology, evolution is a process inher- 
ent and inevitable in its nature, over which creatures, 
individually or collectively, exercise no conscious con- 
trol. Can that be true of evolution in management 
methods? If so, what control has been exercised over 
the tremendous changes in American industry since 


D 


the war (changes which, the author points out, have in- 
creased the productivity of the American worker by 
more than 50 per cent since 1921)? Perhaps none, so 
far as the fundamental character of the development 
itself is concerned, but a tremendous influence has been 
ren on the rate at which this development has taken 
place. | 

Continual improvements in the management of manu- 
facturing organizations and processes demand a wide- 
spread knowledge of the fundamentals underlying the 
improvements made during this remarkable period of 
increased productivity. There can be no doubt but that 
management has become a science and has ceased to be 
the kind of an art which is the expression of unguided 
natural talent. Mr. Alford’s book, in addition to its 
code of laws, presents a stimulating birdseye view of 
the developments of 25 years in all branches of the field 
of management, and traces their origins back to the ac- 
tivities of antiquity. It must also be said that most 
of the laws as stated possess practical value for clarify- 
ing one’s approach to his own problems, particularly in 
evaluating those problems in their relations to each 
other. 


An analysis of the design 
of crosshead guides 


A proposed method of determining the normal loading, 
stresses and deflections is discussed 


By C. H. Faris 
Draftsman, motive power department, Norfolk & Western, Roanoke, Va. 


sign of crosshead guides might have on certain fail- 

ures that were occurring occasionally on locomotive 
guides in service, it was decided to make an analysis 
of the normal loading, stresses and deflections of the 
guides on all of the locomotives on this road and tab- 
ulate the results for comparison and study. After 
the work was completed, it was thought that the 
methods of analysis developed and the results found, 
might be of general interest, and for this reason the 
following description of the investigation and findings 
was prepared. 


IE order to ascertain what bearing, if any, the de- 


Load due to rod thrust 


Practically the only normal loading for which a 
crosshead guide must be designed is the vertical loading 
due to the connecting rod thrust. This depends upon 


must be great enough to keep the unit bearing pressure 
of the sliding surfaces below a certain limiting amount 
to avoid heating. The usual maximum value to design 
for is about 100 lb. per sq. in. 

The vertical thrust of the crosshead against the guide 
produces a bending of the guide, the stress from which 
should not exceed about 8,000 Ib. per sq. in. The guide 
deflection from this load should not be excessive but it 
will usually be within permissible limits if the guide sup- 
ports are sufficiently rigid and the bending stress is kept 
within the value above specified. 

The above outlines the conditions of usual practice 
in the design of guides. Following is a detailed ex- 
planation of the methods of computation used to de- 
termine the quantities for a measure of the sufficiency 
of the design as found on the different given locomo- 
tives. 


P, T, Crosshead Сиде 
Class Cylinder, Steam Piston Crosshead bearing Unit Bending Bending 
of locomotive diam. and stroke, pressure, thrust, pressure, area, pressure, moment, stress, Deflection, 
in. 1b. lb. sq. in. Ib. in.-Ib. 1b. in. 
E2 - ou 2215 by 28 200 79,522 10,686 120.0 89.0 64,300 4,830 008 
i ROREM 19 by 28 200 56,706 6,426 90.0 71.4 61,500 5,840 014 
РООНУН 28 by 30 200 123,150 20,326 210.0 97.0 269.000 17,550 015 
M2. атна 24 Ъу 30 200 90.478 15,930 180.0 88.6 172,000 10,740 008 
ҮЗ) Дое cde 25 by 32 240 117,809 17,971 145.0 124.0 270,000 9,130 033 
ZY Oye). 22 by 32 225 85,529 13,835 130.0 106.0 179,000 15,270 076 


the value of the piston thrust and the angularity of the 
rod, or the ratio of the crank radius to the length of 
the connecting rod. 

The bearing area of the crosshead against the guide 
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The first step is to compute the crosshead reaction, or 
thrust, against the guide. A formula which gives a 
very close approximate value for this maximum pres- 
sure is: | 
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P(R+C) 
L 


Where T is the thrust of the crosshead against the 
guide, P is the piston thrust found by multiplying the 
area of piston by the steam pressure, R is the crank 
radius in inches, C is the amount the centerline of cyl- 
inders is raised above from the centerline of the drivers 
and L is the length of connecting rod in inches. 

For the average case, the results given by this formu- 
la differ from the true theoretical value by about one 
eighth of one per cent. The maximum value of T oc- 


T= 


Center Line of 
Crosshead 
© Travel — 


Maximum 
Bending ~ 
Moments 


Fig. 1—Guide supported at the ends 


curs, of course, when the angle of the connecting rod 
with the horizontal is at maximum or approximately at 
half stroke. Furthermore, this value is obtained only 
when the steam cut-off is 50 per cent of the stroke or 
more. 

For short cut-offs the crosshead pressure is less, but 
the guides must be designed for the maximum pressures. 
Even for full steam pressure on the piston throughout 
the stroke, the guide pressure decreases progressively 
each side of mid stroke so that for any other position, 


P(R sin 6+C) 
L 


where @ is the angle the crank radius makes with the 
horizontal. 


T= 


Method of support an important factor 
in calculations 


Most guides may be divided into two classes as re- 
gards methods of support. One where the guide is sup- 
ported approximately at the ends, as in Fig 1, and the 
other in which the supports are located one at one end 
and the other near the center of the guide, as shown in 
Fig. 2. 

The maximum bending moment on a guide does not 
necessarily coincide with the position of maximum pres- 
sure of the crosshead. In some cases, for guides sup- 
ported at the ends, where the center of the guide sup- 
ports does not coincide with the center of the stroke 
of the crosshead, the bending moment on the guide may 
increase faster as the crosshead moves towards the cen- 
ter of supports, than the crosshead pressure decreases 
as it moves past mid stroke. For guides with a support 
near the center, the bending moment on the guide may 
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be a maximum when the crosshead pressure is a maxi- 
mum if this maximum occurs at the support. 


A graphical analysis 


A diagram whose ordinates are proportional to the 
thrust of the crosshead against the guide may be drawn, 
as shown in Figs. 1 and 2, by drawing a semicircle 
with a radius equal to R, over or under the guide draw- 
ing, with the center coinciding with the mid position of 
the crosshead stroke. If now a line is drawn a distance 
C below the center of this circle, then the mid-ordinate 
of the diagram is R+C and the ordinate at any other 
position of the stroke is R sin 4-С. 

By scaling a sufficient number of ordinates at regu- 
lar intervals from the diagram and multiplying these 

P 
values by m the pressures of the crosshead at these 


points may be found. From these, the corresponding 
bending moments on the guides may be computed and 
the maximum bending moment determined. 

The curves marked, "maximum bending moments" 
in Figs. 1 and 2 are found by plotting the values of the 
bending moments produced by the crosshead pressures 
in the successive positions of the crosshead at those 
points, the forces producing these moments being 


Fig. 2—Guide supported near the center 


proportional to the ordinates of the semicircular dia- 
grams as shown. 

After finding the maximum bending moment and 
the load producing it, the deflection of the guide may 
be computed by use of the usual deflection formulas. 
The maximum bending stress is found by dividing the 


_ bending moment by the section modulus of the section 


of the guide. 

Typical results of the investigation for several dif- 
ferent classes of locomotives are shown in the table. 
Not all the data that was collected is shown in this 
table. Comparison of the results with breakage Te 
ports pointed in some cases to a relation between de- 
sign and failures, but in other cases inconsistencies 
suggest that other factors may have a greater influence 
on some failures than the design. 
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Passenger car repairs on the Grand 
Trunk Western 


Repair shop at Port Huron, Mich., organized to turn 
out an average of 12 heavy-repair cars a month 


inal Grank Trunk lines has been located at Port 

Huron, Mich., for many years. During the 
winter of 1914-1915 the original shops at that point 
were destroyed by fire and the present shops, which 
were completed in 1918, were built at some distance 
from the location of the old shops. The existing facil- 
ities were constructed with a view to handling the 
major car repair work for the original Grand Trunk 
system but since the consolidation of the system with 
the Canadian National the work at that point is confined 


О of the principal car repair shops of the orig- 


A wood express car on the inspection pit under steam while 
undergoing final inspection 


to the car repair work occasioned in the maintenance 
of 185 passenger train cars in the service of the Grand 
Trunk Western and some few additional cars which 
are used on the Canadian National lines in international 
train service. As a consequence it may be appreciated 
that the facilities at Port Huron shops have a capacity 
somewhat in excess of that required to handle the main- 
tenance work on passenger cars as the demand exists 
at present. 
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The shop facilities 


The passenger car shops include two buildings, the 
larger of which is 134 ft. by 303 ft., with a capacity of 
15 cars, and the smaller 134 ft. by 240 ft., with a ca- 
pacity for 12 cars. These shops are so designed that 
each car occupies one bay with an ample allowance for 
working space. The two buildings are parallel to each 
other with a 100-ft. space between, in which is located 
an 80-ft. electrically operated transfer table. Both 


The trucks are raised to a working height during repairs 


buildings are of concrete and brick construction with 
wood framing. At one end of the smaller shop there 
is a two-story building on the ground floor of which 
is located the upholstery shop, the tin shop and the 
plating room. Above the upholstery shop is the cabinet 
shop and on the opposite end of the second floor is the 
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varnish room. An electric elevator is provided in this 
building. 

The shop layout at Port Huron is complete for 
freight and passenger car repair work and the addition- 
al facilities include а wood mill, machirie and black- 


A view in the coach shop 
showing the type of 
adjustable scaffold 
used 


smith shop, paint mixing and store room, electrical 
shop, steel and wood freight car shop and general car 
material storehouse. A power plant furnishes the 
steam and air for the shops. 


Shop organization 


At the present time the organization assigned spe- 
cifically to passenger car repairs consist of about 85 
men, including supervisors but not including clerical 
help. Reporting direct to the shop superintendent, 
who has charge of all car repair work at that point, are 
departmental foremen in charge of the coach shop, 
painting, upholstery shop, electrical shop and the pipe 
and tin shop. In the coach shop there is a gang fore- 
man, a shop inspector, one truck repair-gang leader, 
one template maker, 34 coach repairmen, one coach 
carpenter apprentice, three material handlers and five 
in the plating room, one mechanic and a helper. In 
addition there are four men in the steel shop assigned 
to the paint mixing room. In the upholstery depart- 
ment there are three upholsterers and three helpers and 
in the plating room, one mechanic and a helper. In 
addition there are four men in the steel shop assigned 
to passenger work. The electrical shop has a gang 
leader, three electricians and three apprentices. 

The work of the machine shop, blacksmith shop, 
wheel shop and wood mill is handled on a shop-order 
basis and the charges for material made or repaired 
are distributed to the passenger or freight car repair 
accounts in accordance with the work handled. 


Classification of repairs 
All of the passenger car repair work on the Grand 
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Trunk Western is handled under the following classi- 
fication : 


Class No. 1—Running repairs, labor not to exceed 16 hours. 
This includes repairs made in train yard or on repair tracks 
which can be accomplished in the time specified. Bolts, bear- 


Looking down Ње 
coach repair 
shop 


ings, cleaning triple valves and brake cylinders, brake beams, 
brake rigging and safety appliances. 

Class No. 2—Light repairs, labor 16 hr. to 96 hr. Includes 
light repairs such as the changing of wheels, application of 
pedestals, repairing brake rigging, leaking roofs or doors. 

Class No. 3—Medium repairs, labor 96 hr. to 480 hr. Includes 
interior and exterior repairs which can be accomplished in 
the time specified. No car is to be included in this class un- 
less the exterior is varnished. 


Class No. 4—Heavy repairs, labor 480 hr. to 1,440 hr. In- 
cludes general repairs to interior and exterior of car. No car 
is to be included in this class unless the interior is varnished, 
painted or renovated and the exterior is varnished. 


Class No. 5—Extra heavy repairs, labor in excess of 1,440 hr. 
Includes repairs to a car seriously damaged or deteriorated, with 
underframeé and superstructure badly twisted or broken. Re- 
built or remodeled cars are included in this classification. 

The greater part of the repair work at Port Huron 
consists of cars that are given repairs in Classes 3, 
and 5 and the shopping schedule of first-class equip- 
ment is arranged so that a car is given Class 4 repairs 
on an average of each 18 to 20 month of service. Un- 
der the present shop organization a Class 5 repair job 
requires from 33 to 41 days in the shop while a Class 
4 repair can be made in from 23 to 29 shop days. When 
undergoing Class 5 repairs a passenger coach requires 
from three to five days for cleaning, stripping and 
scrubbing; about 15 days for the repair work; from 
to 16 days for painting; four days for trimming arid à 
day for final inspection and testing. Оп a Class 4 T€; 
pair job the time for the above operations is гейтлсей 
to about six days for the repair work; from 8 to 1 
days for painting; three days for trimming and a day 


for final inspection and testing. | { 
Considering the repair work оп a coach as typical 0 
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the shop work it will give a general idea of the shop 
operation to follow such a unii through the shop while 
it is undergoing Class 4 repairs. 


How the work is handled 


Upon arrival at the shop the car is given a careful 
inspection by the coach shop and painter foreman in 
order to determine the class of repairs it shall receive. 
It is then routed to an outdoor inspection and cleaning 
pit located adjacent to the coach shop. The pit is sim- 
ilar to a locomotive inspection pit, being of such length 
as to accommodate the longest car in service, about 4 ft. 
in width and 39 in. in depth below the top of the 
rail. The pit is piped for steam, air and water and 
drained. The practice of cleaning cars over this pit 
before taking them into the shop serves not only to 
keep the dirt out of the shop but makes it possible 
thoroughly to clean otherwise inaccessible places un- 
derneath the cars. 

When the car has been placed over the pit the car 
body is jacked up and the trucks are removed. The 
regular trucks are then taken to the truck shop which 
1s located in the large shop building adjacent to the pit. 


Another view of the 
varnish room where 
the trimmings 
are washed 


Auxiliary shop trucks are placed under the car and it 
15 moved into the shop where it is completely stripped 
of all fittings and trimmings. The car is then returned 
to the outside cleaning pit where the interior is thor- 
oughly blown out with air to remove all dirt and dust 
from corners and in such places as between the win- 
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dows. The exterior is blown down and the under- 
frame is thoroughly cleaned in the same way. 

In the case of a wood coach where the repainting is 
to be complete, the next operation is to burn off all of 
the old paint, “and in the case of a steel coach, the old 
paint is removed by sandblasting. While the car is on 
the pit the underframe is painted by the spraying 
process. The depth of the pit is such that a man may 
stand erect under a саг and he can reach all of the or- 
dinarily inaccessible places between the center sills, 
around the bolsters and in the corners with the spray 
so that all the parts of the underframe are completely 
protected against rust. 

The car is now taken into the shop and placed in the 
working bay where it remains until the repair work and 
final painting is completed. In the meantime the seats, 
window curtains, etc., have been taken to the upholstery 
department for cleaning and repairing; the windows, 
screens, doors and other trimmings have been removed 
to the cabinet shop where the fittings are removed and 
sent to the plating shop for inspection and repair. The 
underframe and superstructure are ready for the steel 
and carpenter gangs. The batteries have been removed 


The varnish room showing 
the racks for drying and 
the stencil-cutting 
tables 


to the electrical shop for inspection, repair and recharg- 
ing and the generators and regulators have been in- 
spected and, if necessary, overhauled. : 
In the upholstery shop each seat and back are in- 
spected and minor rips are sewed up. If the inspection 
shows them to require recovering, this is done. Seats 
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that do not require recovering are washed or cleaned, 
the cushions being cleaned on a table in which a revolv- 
ing brush is mounted. The upholstery shop also cleans 
and renews window shades and makes and repairs 
vestibule curtains. Where a seat or back needs renew- 
ing it is stripped down to the frame and repairs made 
in the cabinet shop after which the seat or back is 
built up again using the same set of springs, reclaimed 
stuffing with entirely new covering material. 

In the cabinet shop the doors, windows, screens or 
other wood trimmings are thoroughly inspected in sets 


Rubbing down a wood car preparatory to refinishing 


and the fixtures removed and sent to the plating shop. 
The wood parts are repaired where wear or deteriora- 
tion necessitates and the bare trimmings are then sent 
to the varnish room. In the varnish room the first 
operation is to wash the parts in a large wash tank with 
soap and water, and anything that will not come off by 
this process is removed with soap, powdered pumice 
and water. While the various operations are being 
performed the parts for each car are kept together 
on portable trucks or racks. After washing, the trim- 
mings are dried and are ready for refinishing. Where 
new material has been inserted in the repair work the 


The upholstery shop 


wood is sanded down and a coat of color applied and 
set aside to dry. Where the refinishing is over the ori- 
ginal color the surface is given a light sanding and 
the varnish applied by brushing (the spray is not used 
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for finishing work in this shop). On the sash re- 


finishing tables the sash are laid on two supports with 
concave curved surfaces so that only a very small point 
of contact exists between the support and the varnished 


одет 


The cabinet shop 


surface. After the sash or door has been varnished it 
is put in an adjustable rack to dry. The edges of the 
sash supports in the rack are beveled to keep from 
marring the varnished surface. In this varnish room 
there are also two men who cut all of the stencils used 
on the road. 

After the brass fittings have been removed in the 
cabinet shop they are placed in a box and sent to the 


The paint store room.—The mixing room may be seen 
through the door 


plating room. This shop is equipped with buffing ma- 
chines, dryer, washing vats, oxydizing and plating 
vats. All of the brass fittings have an oxydized finish. 
After they are inspected and, if necessary repaired, 
they are boiled in a lye solution, dipped in acid solu- 
tion, rinsed and then oxydized. They are then dried 
and polished. 

After the trimmings have been completed in the 
varnish shop and the fixtures completed in the plating 
room both are returned to the cabinet shop where the 
fixtures are re-applied. 


A special job 
At the present time there are a number of wood 
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coaches going through the shop that were originally 
built with Gothic sash lights at the top of the window 
panels. Owing to the curved outlines of the openings, 
these cars have presented an expensive maintenance 
problem and it was decided to change the structure of 
the exterior. The original construction of the car 
side had a letter board of wood 2 in. by 11 in. which 
was gained into the side posts to a depth of 5 in. 
below the plate, the bottom of the letter board touch- 
ing the top of the curved opening for the Gothic sash. 
When the cars are rebuilt a 2-in. by 10-in. wood member 
is gained into the side posts below the original letter 
board so that it entirely covers the part originally 
shaped for the Gothic sash. This provides a wood sur- 
face 21 in. in depth above the window openings, over 
which is placed a steel letter board of No. 10 plate ex- 
tending the full length of the car. This is fastened 
to the wood runner and side posts by No. 20 round 


One of the wood coaches with Gothic sash 
before rebuilding 


A coach of the same type after the steel 


letter board has been applied 


head wood screws spaced on 3%-in. centers. The fin- 
ished job presents the appearance of a more modern 
car in addition to materially strengthening the car as 
a whole. 

The painting operations 


All of the finishing work of passenger cars is a paint 
and varnish job applied by means of the brush. The 
cars are painted on the same track in the coach shop 
where they are placed for repairing. The different 
paint jobs are classified as to interior and exterior 
work. 
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A feature of interest in connection with the paint- 
ing work at Port Huron is the separate paint stores 
and mixing room which is located at a distance from 
the coach shop, so that all of the paints and oils are 
isolated from any other building. The mixing room is a 
brick structure of two rooms, one used for mixing and 
the other for stores and distribution of painting ma- 
terials. Two men are employed in this shop to pre- 
pare all the materials required by the coach painters 
for any particular job. When the painters are ready 
to go to work on a car they go to the paint store room 
and there they will find all of the materials needed for 
that job ready to take away with them. At the com- 
pletion of the day's work all painting materials are re- 
turned to the store room where the brushes are cleaned, 
paint pails cleaned and returned to the shelf ready for 
the next day. 


classification 


The painting 


Exterior work 
New paint job over new wood or 
steel 
New paint over surface where old 
paint has been removed by burn- 


Class Interior work 
A New paint and varnish over 
new wood or steel 
B New paint over old surface 


ing off or sandblasting 
C Interior repainted, head-linings Stripped and scrubhed with soap so- 
refinished, and revarnished lution and pumice; recolored and 
relettered with new gold 
D Interior washed and renovated; Lettering on exterior іп good condi- 
floors repainted; wainscoting tion; cut around with color and 
and toilets revarnished revarnished 
E Interior washed gnd renovated Exterior scrubbed and touched up. 
and floors repainted One coat of varnish applied. 
Interior washed and renovated — xterior cleaned and renovated only 
if necessary 
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Painting schedules 


The classification of painting work is shown in tabu- 
lar form. Some of the following painting schedules 
will be of interest as an indication of the time required 
on different classes of cars to complete the works of 
different classes of paint jobs. 


Class A paint job on wood coach 


Day Operation 
First One coat of primer 
Second Allowed for drying 

hird One coat of surfacer 
Fourth Second coat of surfacer 
Fifth Putty and glaze 
Sixth Third coat of surfacer 7 
Seventh Apply guide coat for rubbing down 
Eighth Rub down with wet sandpaper 
Ninth Sand and apply semi-gloss color coat 
Tenth Apply coat of varnish color е 
Eleventh Apply lettering and one coat varnish 
Tweifth ту 
Thirteenth Final coat of varnish 

Class B paint job on wood coach 

Day Operation 
First Burn off old paint 
Second Burn off old paint 
Third One coat primer 
Fourth Allowed for drying 


(The operations from this point are the same as for the Class A sched- 
ule, making a total for a Class B schedule 15 days.) 


Class A or B paint job on steel coach 


Day Operation 
First Sandbiast and apply one coat of primer 
Second Allowed for drying 
Third One coat of surfacer 
Fourth One coat of surfacer 
Fifth Putty and glaze 
Sixth Rub down 
Seventh Light sanding and application of first color coat 
Eighth One coat of color varnish 
Ninth Letter and varnish 
Tenth Allowed for drying 
Eleventh Final coat of varnish 
Class C paint job on steel coach 
Day Operation 
First Scrub with soap and pumice 
Second Scrape bad spots and touch up with primer 
Third Touch up with surfacer and putty 
Fourth Sand and spot or apply first color coat 


Fifth One coat of varnish color 


Sixth Letter and varnish 
Seventh Allowed for drying 
Eighth Final coat of varnish 


Class A or B paint job on steel mail car 


Day Operation 
First Sandblast and apply primer 
Second Allowed for drying 
Third One coat of surfacer 
Fourth Second coat of surfacer 


Fifth Putty and glaze 
Sixth Sand and apply color coat 


Seventh One coat oil enamel 
Eighth Letter with imitation gold 
Ninth One coat of varnish 
Class C paint job on steel mail car 
Day Operation 
First Scrub 
Second Scrape and touch up 
Third Touch up with surfacer and putty 
Fourth Sand and apply one coat of color 


Fifth One coat of oil enamel 
Sixth Letter with imitation gold 
Seventh Apply one coat of varnish 


The final operations 


After the painting is completed the work of trim- 
ming the car is started. By this time the air brake and 
pipe work has been completed, the wiring and electri- 
cal equipment has been returned from the repair shop 
and re-applied, and the car has been raised and the 
regular trucks from the truck repair shop are placed 
under the car and the brake rigging coupled up and the 
brake equipment inspected and tested. The trimmings 
are then put in place and the seats installed. 

While the cars are yet in the shop the electrical 
equipment is given a shop test that stimulates road 
operating conditions. A portable test set consisting of 
a motor with proper resistances for controlling the 
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speed are mounted underneath the car and the motor 
is belted to the generator on the car. By experiment 


the proper speed has been determined and the car gen- 
erator is operated at speeds corresponding to train 
speeds while the regulators are set to cut in and charge 
the batteries at the proper charging rate. 

After all of the work in the shop has been completed 


The plating room 


the car is moved out of the shop and placed on the 
inspection pit previously mentioned where it is con- 
nected up to the steam lines and left under steam for 
several hours in order that all equipment may be placed 
in working order and any leak repaired. After the 
final inspection the car is ready to leave the shop and 
return to service. 


Passenger and freight car 
repair classification’ 


ORE definite classifications are needed as a check 

on both the quality and quantity of shop output. 
Any general means of classification of freight cars, 
showing the class of repairs which is required to restore 
it to service is satisfactory, to some extent. The sys 
tem, however, which is the simplest to understand is by 
tar the best classification. 

There are three classes of repairs: Running repairs. 
light repairs, and heavy repairs. These three classes 
can be sub-divided if desired. 

A very excellent classification method for freight car 
repairs is used by the Baltimore & Ohio, which is as 
follows: 

Running repairs are known as class D and represent 
one man-hour and less than two man-hours for labor. 

Light repairs are sub-divided into two classifications: 
Class C for two man-hours and less than ten for labor 
and C-1 for 10 man-hours and less than 20 for labor. 

Heavy repairs are sub-divided into five classes: Class 
B representing 20 man-hours and less than 40 man- 
hours for labor; class B-1 40 man-hours and less than 
60 man-hours for labor; class B-2 60 man-hours and 
less than 80 man-hours for labor; class B-3 80 man- 
hours and less than 100 man-hours for labor; class B-4 
100 man-hours and over. 


* An abstract oí a report to the International Railway General Fore- 
men’s Association at its convention in Chicago, September 18 to 21, 1928, 
by a committee of which А. Н. Keys, general foreman, Baltimore & Ohi, 
at Cumberland, Md., was chairman. 
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The hours of labor for classification purposes include 
only the actual car-repair labor in applying the various 
parts to the cars. Saw mill, machine shop, blacksmith 
shop, and other shop labor or supervising expense is 
not included in the figures used in the classification of 
repairs. The labor consumed in all the blacksmith 
shops, saw mills, drill shops, etc., located on the car- 
repair tracks, which are used to facilitate the work, is 
included in hours of labor to designate the class of re- 
pairs made. : 

In order to facilitate the prompt movement of cars 
from the shop they should be classified into three dis- 
tinct groups: 

(a)—Heavy classified repairs and rebuilding, such 
as Classes B, B-1, B-2, B-3 and B-4 and which repre- 
sent such class of repairs that can be made in not to 
exceed six eight-hour days. 

(b)—Cars in need of light repairs such as Classes 
C and C-1, and which are such classes of repairs that 
can be made in not to exceed three eight-hour days. 

(c)—When in need of running repairs such as 
Class D, and which can be made in not to exceed one 
eight-hour day. 

By grouping the repair classification as above, as- 
surance is given of the prompt movement of the car 
from the shop. 

Repairs to freight car equipment requiring less than 
one hour for labor will not be considered as classified 
repairs, but will be considered only as inspection repairs. 


Passenger car repair classification 

A monthly passenger car shopping program is fur- 
nished each passenger car shop, and those responsible 
for the maintenance. This list provides sufficient cars 
to meet the shopping requirements of the shops where 
the work is done, cars to be sent in as the repaired 
cars are restored to service. А copy of this statement 
is furnished the general superintendent of transporta- 
tion, who is requested to have the cars moved to the 
shop for repairs as required. 

The classification of passenger car repairs is divided 
into five groups as follows: 

Class 1 repairs—General repairs to roof, vestibules, 
platforms, trucks, upholstering, hardware, lighting 
equipment and to interior and exterior. Burning off, 
repainting and revarnishing exterior and woodwork, 
finishing or scraping off old woodwork as required, and 
refinishing the interior. 

Class 2 repairs—General repairs to roof, vestibules, 
platforms, trucks, upholstering, hardware, lighting 
equipment and to the interior and exterior, repainting 
without burning off old paint or applying new lettering 
or decoration and revarnishing exterior. Scraping as 
required and revarnishing all parts in the interior. 

Class 3 repairs—General repairs to roof, vestibules, 
platforms, trucks, upholstering, hardware, lighting 
equipment and to the interior and exterior. Cleaning 
down and touching up, revarnishing exterior, scraping 
as required, varnishing in part and renovating the in- 
terior. 

Class 4 repairs—Light repairs and alterations to cars 
that have been out of shop less than 10 months since 
receiving Class 1, 2, or 3 repairs, made on account of 
accident. Cleaning without repainting or revarnishing 
exterior and renovating the interior. 

Running repairs—General tightening up, application 
of couplers, wheels, journal boxes, steps, brake beams, 
platform sills, safety appliances, etc., and light repairs 
to interior and exterior when labor cost is less than $50. 

Classes 1, 2. or 3 repairs should produce at least 12 
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months’ continuous service to the car before it араш 
requires classified repairs. When cars are sent to the 
shop, especially for accident repairs, but receive classi- 
fied repairs at the same time, the word "Accident" must 
be shown as a prefix to the figure, indicating the class 
of repairs made. All repairs will be classified by the 
work done on the exterior of the car. 

The program for shopping of passenger cars by class 
is governed by the number of months of service which 
the car has had since the last shopping or class repairs 
were received. The cars being out of shop the greatest 
number of months are the ones which are put through 
shop for classified repairs. In this manner the shops 
are better able to take care of certain classes of equip- 
ment at or about the same time and establish more effi- 
ciency than by collecting cars at random and mixing the 
different types or classes of repairs. 


Conclusion 


Too much cannot be said as regards the proper classi- 
fication of repairs for freight and passenger car equip- 
ment, as there is no other one thing that will disrupt 
the proper and efficient organization of a shop than that 
of mixing class repairs. The classifications as shown 
above are those which have been in effect on the Bal- 
timore & Ohio for a number of years and are the result 
of years of experiment along the lines of proper classi- 
fication of freight and passenger equipment and when 
worked according to instructions prove satisfactory. 


A convenient method of carrying 
nuts and washers 


WIDE assortment of nuts and washers is needed in 

car repair work, They are often difficult to obtain, 

especially on the rip track. The nut and washer car- 

rier, shown in the illustration, saves the workmen much 

time as they can carry an assortment of nuts and 
washers with them. 

The base of the carrier is made from a 10-in. bv 


A convenient board for carrying nuts and washers in the 
car repair yard 


12-in. by 1%4-in. board. It is reinforced by boring two 
holes through the board from edge to edge near each 
end and drawing up a %-in. bolt in each hole. A 
number of small holes are then bored through the board 
and 10-in. sections of 14-in. rod inserted and held in 
a vertical position by two nuts, one on the top and 
the other on the bottom of the board. The board is 
carried Бу:а rod with a loop in the upper end. 
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Making statistics interesting 


Charts and cartoons make an impression on the 
memory which figures alone can not do 


from the ranks, is still typical, especially in the 

smaller shops and at outlying car repair points. His 
duties are many. He is expected to fix costs, supervise 
machine tool installations and repairs, hire men, keep 
records, inspect work, train new employees, advise and 
suggest changes in handling the work and, at the same 
time, obtain the required output. 


Т HE all-around foreman, one who has grown up 


Foreman deserves help from the management 


The average car or locomotive shop foreman has plenty 
to do. He has usually left school at the completion of 
the grammar grades and there is no one who is so con- 


NUMBER OF HOT BOXES 


AND 


AVERAGE MILES RUN 
. PER HOT BOX 


FREIGHT SERVICE 


YEAR 1926 YEAR 1927 YEAR 1928 
5757 3079 
11910 
HOT BOXES HOT BAES 


PASSENGER SERVICE 


1926 1927 1928 
12 18 10 
HOT BOXES HOT BOXES HOT BOXES 


MILES RUN PER HOT BOX 
596,224 1184762. 2132571 


A good hot box record puts a smile on the face of the 
journal box 


fident in his own knowledge as the self-made man. Ете- 
quently, the greatest obstacle to changes and improve- 
ments comes more from foremen rather than from either 
department heads or from manual workers. 

There is also a strong element of accumulated fatigue 
of body and mind that may affect the foreman's outlook. 
It is only by dint of hard work over long hours, with 
generous donations of overtime, that his advance has 
been made. Не is often the first man in his shop in the 
morning and the last to leave it at night. Add to this the 
fact that too many, and too diverse duties are often 
placed on him, and it is not strange that some foremen 
are chronically tired out. 


How one car department head helps his foremen 


Recognition of these conditions of the foreman's job 
is an important feature in efficient management. One 
car department head has been active during the past few 
vears in helping his foremen in every way possible. He 
has recognized the fact that there are certain fundamental 
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characteristics of human nature that must be taken into 
account and that can be used to advantage in car repair 
work. 


One of the schemes he has introduced effectively is the 
adoption of a system of quotas for important items of car 


NUMBER OF FREIGHT CARS 
REPAIRED AT BIGGS SHOPS AND 
AVERAGE MAN HOURS PER CAR — 


YEAR 1926 1927 


1928 


4T- HRS. 35 HRS 


Biggs is watching Tannersville 


33 НАЗ 


repair work. The quota system creates keen, but good- 
natured competition, between the various foremen. Con- 
siderable time and effort is put forth to make the monthly 
staff meetings, at which the quota performances are dis- 
cussed, both educational and interesting. Іп other 
words, relief for that chronic, tired feeling is sought by 
a measure of play being mixed in with the work. 


REDUCTION IN UNIT COST OF 
FREIGHT CAR REPAIRS 


Neu Piece Work Rates And Spot OrProgressive 
System 


vs 
Old Piece Work RatesAnd Stationary System 


ACTUAL REDUCTION PER CAR REPAIRED 


11500 17000 84000 
12000 SERIES 15000 SERIES 216000 SERIES 
$69.58 $55.48 $42.78 


The new vs. the old 
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Minutes of these staff meetings are prepared, and 
mimeographed copies are sent to all concerned, which in- 
cludes all foremen and assistants in the car department. 
Examination of a year’s file of these minutes reveals 
that a large portion of the mimeographed pages are 
devoted to figures on repacked journal boxes, freight and 
passenger car-miles per hot box, number of freight cars 
reweighed, freight train detentions due to car defects, 
cars receiving air brake attention, etc. The budget 
figures, together with the amounts spent and to be ex- 
pended, chargeable to accounts 314, freight train repairs; 
317, passenger train repairs, and 326, work equipment 
repairs, are all shown in the minutes, together with the 
discussion that took place at the meeting relative to these 
accounts. 


Difficulty of remembering figures 


Men do not readily remember figures. It is hard to 
keep in mind the comparison of this year’s performance 


NUMBER OF FREIGHT CARS RECEIVING AIR 
BRAKE TEST & CLEANING - СО. апа FOREIGN 


== 28,000 1928 


20,000 1927 


18,000 1926 


Getting ready to "ring the bell" for 1928 


with a corresponding month of last year, for even that 
does not always give a reliable comparison of real 
efficiency. However, much good can be accomplished 
from a consideration of expenditures if a proper perspec- 
tive is used. 

Hardly a week goes by but that the superintendent of 
the car department is not called upon to explain high 
costs. He must know the reason for high costs as well 
as the reason for low costs, so that he can be on the alert 
to regulate his forces and production to suit the traffic 
being handled and the company's finances. 

Each foreman contributes a part of the data and in- 
formation that goes to make the complete picture. But 
few, at least on a great many roads, ever get to see the 
picture after it has been completed. Undoubtedly, the 
foreman would be in a better position to help if he 
knew more about what was going on and could see some 
of the department head's problems. 


Pictures or cartoons are easy to remember 
During the past few years, the superintendent of the 
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car department of the railroad referred to has been 
attempting to keep his department interested in manage- 
ment problems by the use of slogans of an inspirational 


NUMBER OF FREIGHT CARS 
REPAIRED AT TANNERSVILLE 


SHOPS AND AVERAGE MAN HOURS 
PER CAR 


YEAR 1926 


1927 


1928 


59 HOURS 41 HOURS 38 HOURS 


And likewise Tannersville has its eyes on Biggs 


nature, These slogans were, and still are, incorporated 
in the minutes of the monthly staff meetings. However 
in addition to the monthly staff meetings, the mechan- 
ical department, both car and locomotive, holds an 
annual meeting of its foremen, which is largely of an in- 
spirational nature. 

The superintendent of the car department was asked 


TOTAL OF ACCOUNT 
514 FREICHT - TRAIN 
CAR REPAIRS 


YEAR 1926 YEAR 1927 
$ 5.286.184 $ 4527,200 


DECREASE 
1927 OVER 1926 


— Ф 158.984 R 141 — 
GOAL FOR 1928 
$ 500,000 


Quotas are set for accounts 314, 317 and 326 


to give a talk at the last annual meeting. This gave him 
the opportunity he needed to present, not only to his own 
Staff, but to every one else concerned, what the car 
department was doing in the way of actual accomplish- 
ment. He realized that to read a lot of figures would 
not get the results he desired and, besides, would give the 
impression of boasting. 

Instead, he prepared the cartoons shown in the vari- 
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ous illustrations and had lantern slide reproductions 
made to show as he gave his talk. The eight cartoons 
shown are selected from a total of 20 or more which 
made up the complete group. Each slide showed figures, 
in an interesting and attractive way, on some item that 
the management considered important in administering 
the affairs of the car department. It not only secured the 
attention of each foreman to these important items, but it 
also impressed on his mind the need of exercising good 
judgment in handling and supervising his work in order 
to keep down repair costs and, at the same time. do a 
quality job. Taking the series of slides as a whole, no 
loyal foreman or supervisory officer could help but feel 
proud of the fact that his department was able to turn 
over to his company a check for $758,984 and want 
to do better next year. 


Knowledge of the business side tends to 
increase efficiency 


It has been found that greater knowledge of the main- 
tenance of equipment accounts, or knowledge of the 
business side of the work, has resulted in more efficient 
supervision. During trips over the road, the executive 


NUMBER OF FREIGHT TRAIN 
DETENTIONS PER MONTH 
TO THE 


CHARGEABLE 


A bulls-eye to shoot at 


officer, car department head or his assistant, frequently 
asks the question: “How did expenses last month com- 
pare with the corresponding month of other years, or 
with the highest or lowest of any year?” or “What are 
the man-hours per freight car last month as compared to 
the month preceding?” Very few men can answer such 
questions, but on this road the information is frequently 
volunteered. Any one can work it up, and a supervisory 
officer should know in a general way the answers to such 
questions if he is really ahead of his job. He possibly 
might keep these in a notebook, but an officer who asks 
such questions does not want to wait for his answer until 
a notebook can be consulted. 

After all, what has been said in the preceding para- 
graphs does not apply entirely to the foreman. Some 
department heads do not use the statistics they have in 
their own offices. Things are going on in their depart- 
ments that result in wastes of labor and material of which 
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they know nothing. Making “pictures” or charts of such 
information is a good way of remembering. The moral 


The car department earns dividends 


of this story is this: When you have data and statistical 
information available in your office, first digest it and 
then find a way to make use of it. 


Press for straightening 
hopper car doors 


В hydraulic press, shown іп the illustration, en- 
ables two men quickly to straighten steel hopper car 
dcors. The metal base of the press is a little larger than 
the doors. A 4-in. steel post, 3 ft. high, is mounted at 


A hydraulic press used for straightening hopper car doors 


each end of the base. On top of these posts are bolted 
the two sections of rail, slightly bowed in the middie, 
which form the top of the frame. A heavy hydraulic 
jack with a 4-in. plunger is inverted on top of the rails 
and held firmly by two sets of heavy clamps and bolts. 
Salt water, pumped from a tank on top of the frame lo- 
cated near the end, is used as a pressure medium. The 
water is forced into the jack by an air-driven pump 
fastened to the end of the frame. Two pipes connect 
the tank with the jack, one for the entry of the liquid, 
the other for its return. 

Various sizes of blocking are kept on hand and two 
different bulges can be straightened in one operation as 
shown in the illustration. Sledges are used occasion- 
ally to aid the jack in straightening exceptionally deep 
bulges. The air pump is just behind the man at the 
right. 
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Union Pacific buys long coaches 


Fifteen 83-ft. cars combine attractive decoration with latest 
modern conveniences—Sashless windows 


man Car & Manufacturing Corporation 15 mod- 

ern all-steel coaches, featured by unusual length, 
and attractive interior decoration and equipment de- 
signed to provide the maximum of comfort and con- 
venience for passengers. 

Since these cars have been received, their riding qual- 
ities, etc., have been carefully observed. It is reported 
that they ride remarkably well, and are unusually free 
from the transfer of objectionable noise to the interior 
of the car. The superior riding qualities are attributed 
to the long wheel base, the cars being of the same length 
as the standard Pullmans, also to the use of six-wheel 
trucks combined with proper spring equipment. The 
sound-deadening effect is obtained by the use of a sheet 
rubber mat covering the entire floor, and also by the 
double plate-glass window arrangement in which the 
glass is supported in felt runways, thereby eliminating 
vibration and rattle. 

The last lot of coaches built for the Union Pacific 
weighed 145,000 lb. and the new coaches, which are 
3 ft. 8 in. longer, weigh only 146,800 1b., in spite of 


T HE Union Pacific recently received from the Pull- 
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with а washstand, running water, mirror, towel cabinet 
and a small seat, also a women’s toilet equipped with a 
flush water closet, toilet paper holder and a small seat. 
These facilities are located at the opposite end of the 
car from the smoking room. 

Adjacent to the smoking room there is provided a 
men’s toilet with a flush water closet and toilet paper 
holder, and directly outside of the toilet in the smoking 
room is located a washstand, towel cabinet and mirror. 
All of the washstands and hoppers are of solid porce- 
lain, furnished, respectively, by the Standard Sanitary 
Manufacturing Company, Pittsburgh, Pa., and the Day- 
ton Manufacturing Company, Dayton, Ohio. Disin- 
fecting cans are provided in each toilet. Adjacent to 
the women’s and men’s wash basins are placed soiled 
towel receptacles. 


Seats the most striking feature 


In order to provide the maximum of comfort for 
passengers, particular attention has been paid to the 
seats and their arrangement, also to the provision of 
adequate heat, light and ventilation facilities. 
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Floor plan of the Union Pacific coaches 


the fact that heavier seats are used, as well as the rub- 
ber floor mat. This reduction in weight was accom- 
plished by using a superstructure of pressed steel mem- 
bers instead of rolled shapes. The pressed steel mem- 
bers are heavily coated with car cement in order to 
guard against corrosion. | 

The new Union Pacific coach is 82 ft. 1114 in. long 
over the buffers, being one of the longest passenger 
coaches ever built. It is constructed of steel through- 
out, including the interior finish. The roof is of the 
clerestory type. End vestibules are provided, equipped 
with modern trap doors, diaphragms, curtains, etc. 

The trucks are of the 6-wheel type, having Com- 
monwealth cast steel frames, Simplex clasp brakes and 
rolled steel wheels. The latest Westinghouse air brake 
and signal quipment is provided, every precaution be- 
ing taken, both in design and construction of the car, to 
assure the safety of the passengers. 

The car has a total seating capacity of 72. The main 
compartment, which is about 51 ft. long, has a seating 
capacity of 62, and the smoking room, which is about 
15 ft. long, has a seating capacity of 10. As indicated 
in the drawing, there is a women’s lavatory equipped 
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Probably the most striking feature of the car 1s the 
seating arrangement and equipment. Seats in the main 
compartment are of the latest type, designed to rotate 
instead of being turned over when the direction of the 
car is changed. They are unusually comfortable and 
handsomely upholstered in a high grade blue frieze 
plush which harmonizes with the general color scheme 
of the car. Ample space has been provided between 
the chairs which should add to the comfort of the oc- 
cupants. Ordinarily each seat is intended for the ac- 
commodation of two people, but by dropping the center 
arm the seat is made continuous, thus affording a more 
flexible seating arrangement. On the back бї each 
seat is placed a metal drop coat rack. The backs of 
the seats are of the double-bucket design with soft up- 
holstering and with a well-defined division between the 
two seats. Two individual air spring cushion pads are 
placed separately on top of an auxiliary spring cushion, 
thus forming a deep cushion similar to that found in 
the best of house furniture. Well-upholstered arm 
rests are provided at each end of the seat. The seats 
are conveniently reversed by tripping a release device lo- 
cated on the outside of the steel base. 
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The seats or sofas in the smoking room are of the 
same general design as those used in the main compart- 
ment. However, they are made up in groups and do 
not rotate. They are heavily cushioned throughout 
and are upholstered in real leather of a brown shade 
to harmonize with the color scheme of the compart- 
ment. Three car sets of seats were furnished by the 
Heywood-Wakefield Company, Chicago, and 12 car 
sets by the Hale & Kilburn Company, Philadelphia, Pa. 

The heating apparatus employed is of the latest type, 
developed by the Vapor Car Heating Company, Chi- 
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Vertical section through the sashless window 


cago. Automatic thermostat control is provided to as- 
sure proper temperature regulation. The foor, walls 
and roof of the car are heavily insulated. 

Careful attention has been given to the lighting of 
the car, and in order to provide a thoroughly diffused 
light, fixtures of the semi-indirect type are employed. 
Manufactured by the Safety Car Heating & Lighting 
Company, Chicago, the fixtures are arranged as fol- 
lows: Each car has eight center fixtures’ with large 
opal bowls, six fixtures lighting the main portion of 
the car and two, the smoking room. There are four 
lower deck lamps with Pearla bowls, two in the pas- 
Sageway and one at either inside vestibule. The lava- 
tories and washrooms are lighted by one-light bracket 
lamps with radiant glass shades, one also being used in 
the smoking room. The platform vestibules are light- 
ed by two vestibule lamps at each end of the car. 

The lighting generators, also made by the Safety 
Car Heating & Lighting Company, are of 4-kw. ca- 
pacity and of the drawn-steel magnet-frame type. The 
battery current and lamp voltage are controlled by the 
latest type regulators. The switchboards are the 
Union Pacific standard 6-circuit type. The storage 
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batteries are manufactured and furnished by the Edi 
son Storage Battery Company. 


Ventilation—Sashless windows 


Proper ventilation is secured by 14 Utility induced 
draft ventilators, located on the sides of the clerestory 
of the roof. Two 27-in. electric-driven paddle deck 
fans are provided in the main compartment and one in 
the smoking room, which will assure ample circulation 
of the air and thus add to the comfort of the pas- 
sengers. 

Another attractive and novel feature of these cars is 
a new type of window construction, in which the ordi- 
nary wooden sashes are replaced by sashless windows 
operating in belt runways, as furnished by the National 
Lock Washer Company, Newark, ЇЧ. J. The outside 
and inside panes of 3/16-in. polished plate glass are 
mounted in aluminum rails at the bottom in a similar 
manner used in connection with automobile windows 
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Horizontal section through the sashless window 


by means of cork rubber tape. On this rail are at- 
tached the locks and lifts. On the outside of the rail 
is fastened a bottom felt weatherstripping arrangement, 
which, with the bottom sill-piece, forms a weather-proof 
construction. At the window header there is fastened 
metal-bound felt weatherstripping so arranged as to im- 
pinge tightly against the window panes at all times. 

The side construction consists of outside, center and 
inside metal stops. The center stop carries the metal- 
encased felt channels in which the glass tracks. This 
stop is flexibly mounted by three coil springs on each 
side which holds the felt runways constantly in close 
contact with the plate glass. It will also be noted that 
the center stop carries the lock racks, which arrange- 
ment provides for maintaining the proper relation be- 
tween the lock and rack. 

The metal channels enclosing the felt runways each 
have mounted on one leg water-proof canvas which 
is carried underneath the inside and outside stops re- 
spectively, thus preventing water and dust working un- 
der the stops into the inside of the car. The center 
stop is flexibly fastened at the bottom and extends be- 
yond the header in order to provide support for the 
glass when raised. 

This construction is weather, dust, and rattle-proof, 
and provides thorough insulation, thereby preventing 
the entrance of cold from the outside and heat from the 
inside to the outside through the various parts. These 
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_are desirable features which have been substantiated by 
some windows of this type which the Union Pacific has 
had in service for about fifteen months in an older car. 

Another important feature is the flexibility of the en- 
tire window construction which allows for the weaving 
and twisting of the car without binding or breaking any 
of the window parts. This flexibility in the construc- 
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View showing attractive interior decoration and revolving 
double bucket type seats 


tion takes care of the usual variation in the size of the 
window opening, and it has been proved, that the glass 
cannot stick within the felt runways under any opera- 
ting conditions. 


Four-tone color scheme employed 


As great variety of color is now being extensively 
used for decorating purposes, it was decided not to use 


Close-up view showing window details of new 
Union Pacific coach 


the mahogany interior finish formerly employed in 
Union Pacific car equipment, and which was somewhat 
sombre, but to provide a lighter and more cheerful 
four-tone color scheme. 

The interior of the new coaches is finished through- 
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out in a symphony of browns and tans, starting with a 
deep shade of brown for the heater pipe grilles. Be- 
tween the gril and the window sill 1s a somewhat 
lighter shade of brown. The window piers and the 
paneling over the windows are of the same base color, 
but of much less strength. The ceiling and lower deck 
panels are finished in a cream color. 

The decorations of the side walls are dependent upon 
the good proportions and harmonious relations of their 
parts for its major scheme. However, the wall colors 
are enlivened by a recall of the blue upholstering and 
its complement of rose, for defining the paneling, and 
the ceiling and lower decks are properly emphasized by 
simple line decorations. 

The window shades were especially produced to fur- 
ther bring out the symphony of browns but with the 
recall of blue in order to be in strict co-ordination with 
the balance of the car. The hardware throughout the 
car, including window and curtain fixtures, seat trim- 


Sashless windows are installed; Seat backs have metal 
drop coat racks 


mings, door trimmings, etc., are all finished in a silver 
effect and harmonize with and enhance the blue up- 
holstering. The upholstering on the seats in the main 
compartment is frieze mohair of true blue, of a pleas- 
ing intensity, over which is a festoon design. 

A distinctive feature of the car is the use of polished 
black Bakelite for the window sills which not only 
adds a modern touch to the color scheme, but provides 
a material with good service value in that it retains its 
color and is not readily scratched or discolored. The 
hopper seats and covers are of ebony finish. The in- 
terior doors are of mahogany, stained brown, with nar- 
row inner panel lines of cream color. 

Heavy sheet rubber tiling, furnished by the United 
States Rubber Company, Chicago, covers the entire 
floor of the car. This covering is laid in 5-in. alter- 
nating diagonal blocks of mottled black and golden- 
brown and mottled blue, golden-brown and white. The 
rubber tiling not only provides a well-cushioned foot- 
ing, but also acts as an insulator and is an excellent 
sound-deadening material. 


695 


Decisions of the Arbitration 


Committee. 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Handling line held responsible for damage to a car 
caused by buckling of an adjacent car 


On August 30, 1926, while a cut of twelve cars was 
being placed on the rear of a Chicago & Eastern Illi- 
nois train considerable damage was done to four of the 
cars, including Wabash Car No. 22494. The cars were 
cut loose from the engine on the hump and allowed to 
drift to the rear of the train, in charge of three riders. 
No damage was sustained by the first three cars com- 
ing in contact with the train, no cars were derailed, nor 
was there any other damage except to the four cars in 
question. All of the damage was the result of F.G.E.X. 
cars No. 15385, 40648 and 10225 being unable to ab- 
sorb the shock of impact when the cut coupled to the 
standing cars. The damage to the Wabash car was 
brought about by car No. 10225, a bad-order car, 
buckling in the center in such a manner as to force the 
end of this car against and into the metal end of Wa- 
bash car No. 22494, bending the metal end inward and 
damaging the superstructure above the sill. The Wa- 
bash, therefore, maintained that the damage to its car 
was a handling line responsibility and should come un- 
der the responsibility of Item (0), Section D, of Rule 
32 (telescoping superstructures above the sills due to 
the mounting of an adjacent car), or the damage could 
be charged to one of the conditions of irregular switch- 
ing as covered by Rule 32, interpretation No. 8. The 
handling line maintained that the operation was a regu- 
lar switching movement and that there had been no 
violations of the A.R.A. rules. 

The Arbitration Committee stated that “The damage 
to the car in question, under the conditions described, 
is beyond the scope of owner’s responsibility. The con- 
tention of the Wabash is sustained.—Case No. 1568— 
Chicago & Eastern Illinois vs. Wabash. 


Owner held responsible for car damaged by train 
parting and throwing brakes into emergency 


Indianapolis Abattoir Corporation car No. 54, of all 
wood construction, was damaged on January 21, 
1923, while being handled on the Pennsylvania lines. 
In a train of 85 cars with two engines pulling and two 
pushing, the drawhead was pulled out of А.Т. & S.F. 
stock car No. 55506, the sixteenth car in the train, due 
to the yoke breaking, causing the air brakes to go into 
emergency, resulting in car No. 54, the sixty-fifth car 
in the train, being damaged. There were no cars de- 
railed. The owner requested that sufficient repairs be 
made to send the car to the home shop and took no ex- 
ception to the responsibility. Upon arrival of the car at 
the home shop, the owner had a joint inspection made 
by representatives of three roads, with its own repre- 
sentative and a representative from the Pennsylvania 
present. After the inspection was made, the owner 
rendered a bill against the Pennsylvania for the depre- 
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ciated value of the car, $2,064.24, plus the cost of re- 
pairs made by the Pennsylvania to send the car home, 
less credit for trucks and scrap, or $1,903.69 net. The 
Pennsylvania returned the bill, considering the defects 
to be the owner's responsibility as there was no unfair 
usage under Rule 32. The owner expressed the opinion 
that the case was purely a technical matter as it was 
not bound by A.R.A. rules, not being a member of the 
association. It felt that the car had been subjected to 
very unusual handling, and therefore, the damage was 
the handling line's responsibility. 

In rendering its decision, the Arbitration Committee 
stated that “The car was damaged as the result of an 
emergency application of the air brakes, due to part- 
ing of the train. There is no evidence of unfair usage 
under Rule 32, therefore, the damage to this car is the 
owner's responsibility."—Case No. 1570—Indianapolis 
Abattoir Corporation vs. Pennsylvania. 


A five-legged work horse 


HE five-legged horse, shown in the illustration, is 

. a valuable accessory for use in the steel car shop 

where they are used to support long sections of steel 

while passing them through the various machines. They 

are strong enough to support heavy material and yet 
can be easily moved about by one man. 

The legs, of 114-in. pipe, are welded together at the 


A five-legged, adjustable work horse 


top. The fifth leg in the center does not quite touch 
the floor, as it is used only to steady the l-in. screw 
bolt which regulates the height of the roller supporting 
the load. This metal roller is in a frame of 34-in. by 
2-in. steel and is fastened by riveting the frame to the 
screw bolt. An 8-in. wheel, through which the screw 
bolt passes, allows the load to be raised or lowered with- 
out removing from the horse. It can also be pulled 
forward or back, or turned around, without removing 
the load from the support. 
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Getting back to tundamentals 


Chicago & Alton restores locomotive spring rigging and 
motion work to original blue-print dimensions 


repair shops several times, and received light 

repairs and possibly emergency repairs at out- 
side points, it is not at all uncommon to find a con- 
siderable number of locomotive parts which, for one 
reason or another, do not check with their original di- 
mensions and specifications. These variations from 
original blue-print dimensions, whether due to exces- 
Sive wear, carelessness in shop practice, the carrying 
out of some outside foreman’s unauthorized ideas, or 
possibly the forced use of non-standard substitute ma- 
terial, tend to promote unsafe, inefficient locomotive 
operation and excessive maintenance costs. Without 
incessant vigilance in the back shop, and also at engine 


\ ЕТЕК locomotives have passed through heavy 


Close-up view showing gage details 


terminals, experience has shown that these undesir- 
able conditions are bound to creep in. 

Realizing this fact, the Chicago & Alton has, for the 
past twelve months particularly, been engaged in an 
active campaign to get back to fundamental dimensions 
of locomotive parts as specified on original blue-prints, 
and, already, gratifying results of this campaign begin 
to appear. All important details, such as cylinders, 
frames, wheels, driving boxes and motion work, are 
carefully checked, and, owing to the close tolerances 
allowed, the general standard of workmanship at the 
main shops at Bloomington, Ill., for example, has been 
substantially raised. Similarly, locomotive condition- 
ing operations at enginehouses have been systematized 
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and the making of non-uniform repairs discouraged. 
As a result, a considerable degree of standardization 
and interchangeability of parts has been secured, ac- 
companied by reduced production costs and greater 
freedom from locomotive delays while waiting for 
specially-machined parts. 

One of the best indications of the higher standard 


Method of using hook-type gage 


of maintenance operations on the Chicago & Alton is 
the improved condition of motive power, enabling 


697 


more tonnage to be handled and in fact, the tonnage 
ratings of a number of classes of Chicago & Alton 
locomotives are now in the process of upward revi- 
sions. Another indication is the marked improvement 
in locomotive condition as regards federal defects. 
This is evidenced by the chart, reproduced, which 
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noted that loop-type hangers are used wherever ргас- 
ticable, permitting the ready detection of defects, not 
always possible with other types of hangers. More- 
over, this hanger is easily forged all in one piece, sav- 
ing one pin and gib as well as one boss hanger. The loop 
hanger is strong, provides maximum spring flexibility 


Repaired valve motion parts—Valve spools and bull rings are shown in the background 


shows a substantial decrease in locomotives found de- 
fective and in the number of those ordered out of 
service by the federal inspectors. While this decrease 
evidently began in 1923 and 1924 folowing the shop- 
men’s strike, it has been particularly noticeable in the 
past year or more. 


Spring rigging standards maintained 


The work of getting back to fundamentals in spring 
rigging and valve motion parts, has received particular 
attention at the Bloomington shops. As regards spring 
rigging, one of the first points of attack was spring 
saddles which were found worn to varying degrees, 
This condition, combined with bearing pockets in the 
driving boxes out of square, caused tipping of the 
spring saddles, chafing of hangers against frames, im- 
proper spring equalization, low riding locomotives and 
numerous federal defects from these causes. 

To overcome these difficulties, the following method 
of handling spring rigging at Bloomington shops was 
developed: After the spring rigging has been cleaned 
at the lye vat, the spring hangers are trucked to the 
blacksmith shop where they are inspected, annealed and 
repaired, being brought back to standard blue-print di- 
mensions. The hangers then are sent to the machine 
shop where casehardened bushings are applied, giving 
a service life to the hangers equivalent to two or three 
general shoppings of the locomotive. The equalizers 
receive the same treatment, being checked for height 
and distance between pin poles, and receiving case- 
hardened bushings. 

Referring to the spring-rigging drawing, it will be 
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and has a minimum of wearing parts to need refitting 
and replacement. Electric steel is used for hangers 
other than loop-type hangers. 

The spring saddles are sent direct to the blacksmith 
shop where they are annealed, inspected and squared, 
then being moved to the machine shop, to the layer- 
out, who checks them for length and size. For ex- 
ample, if a saddle is 14 in. in height, as called for by 
the blue-print, a square line is scribed on the saddle 
12 in. from the top on both sides. If the saddle will 
not true up to a line 2 їп, below the square line (usu- 
ally the case), the saddle is sent to the welder and built 
up the required amount by the oxyacetylene process. 
By having the square line as a guide, the welder can 
work close, allowing just 1/16 in. excess metal to fin- 
ish. The saddles are then sent to the guide grinder 
and set up by the original square line, being ground to 
two inches from this line. The saddles are thus 
brought back to their original blue-print length. This 
is an ideal grinding machine operation as the deposited 
metal is somewhat hard, and the grinder not only trues 
the saddles accurately, but does the work in approxr 
mately 25 per cent of the time required on a shaper. 
The production on the grinding machine, which is il- 
lustrated, is about one set of eight spring-saddles set 
up and ground in one hour. 


Maintaining driving-box saddle seats 


Driving boxes are cleaned of journal compound, and 
sent to the lye vat. They are then sent to the driving 
box gang, where they are inspected for loose brasses, 
worn shoe and wedge faces, etc. If necessary to strip 
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the boxes, they are sent to the press where the crown 
brasses are forced out, the shoe and wedge faces be- 
ing stripped on a planer, which is found to save time, 
owing to the dove-tail construction. The boxes are 
then examined for cracks or other defects, marked 
O. K., and the brass hub faces and shoe and wedge 
faces are poured in two operations at the foundry. On 
return of the boxes to the machine shop, the brasses 
are pressed in and each driving box is bored and 
faced for lateral, then going to a small horizontal mil- 
ler, equipped with an end mill for truing the spring 
saddle seats. The driving box is clamped square 
against the face-plate and both seats milled square 
with the shoe and wedge faces and an equal distance 
from the bore of the brass, thus assuring that the 
spring saddle will be vertical and not lean either in 
the plane of the driving box face or that of the bore. 

The hook gage is shown in detail in one of the il- 
lustrations and its use in checking the height of one 
of the spring saddle seats in a driving box is also 
illustrated. The gage consists simply of a piece of 
5%-1п. square stock, bent at right angles as shown and 
provided with inch graduations, beginning at a point 
215 in. from the bend on the long leg. A one-inch 
square sliding finger can be tightened by means of a 
thumb screw at any desired point on the short leg of 
the gage. 

These spring saddle seats usually true up lower than 
called for by the blue-print size. To determine how 
much they must be raised, the hook-gage is applied 
to the driving box, as illustrated, indicating accurately 
the distance from the saddle seat where the box is 


the saddle seat while tack welding is applied at either 
end. For future reference, the liner thickness is sten- 
ciled on the top of the box opposite each liner. On the 
next shopping, it will not be necessary therefore, to 
mill the box again as the remains of the old liners can 
be removed and liners of the proper thickness replaced. 
Trailer and engine truck boxes also are checked and 
brought back to standard in the same manner as driv- 
ing boxes. 


Close journal tolerances 


The driving boxes are bored .006 in. larger than the 
journal, relief being provided at the top of the bear- 
ing and, grease grooves cut as shown in one of the 
drawings. This combination, in connection with the 
use of chilled brasses, is said to have practically elimi- 
nated ‘difficulties from locomotive hot boxes on the 
Chicago & Alton. 

The design of the brass shown tends to promote uni- 
form wear and prevent the development of play in the 
driving boxes, the most important contributing factor 
in pounding and short life of the bearings. The great 
care taken to level the spring saddle seats at the proper 
height has also proved advantageous in equalizing 
pressure on the driving boxes, preventing hot boxes 
from this cause, and also eliminating the taper wear- 
ing of driving box brasses. ' 

‚ All driving journals are turned at each general shop- 
ping, all new journals being ground. In the case of 
new axles, the boring of driving box brasses .006 in., 
larger than the axle, permits machining the axlé or 
boring the box whenever convenient without making 


4 


Truing the built-up spring saddles is an ideal grinding operation 


milled to the crown of the brass. Adding one-half of 
the journal size then gives the exact distance from the 
axle center to the seat. Any variation in this distance 
from that called for by the blue-print is made up by 
placing a straight liner of the required thickness in the 
seat, this liner being temporarily clamped firmly against 


individual fits. АП boxes are bored central in a special 
universal chuck, micrometer calipers being necessarily 
used in order to get the desired degree of accuracy. 
The maintenance of blue print standards makes the 
shop gangs more or less independent of each other, 
saves running back and forth to caliper individual 
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journals, obviates delays and gives better workmanship. 
Repairing valve motion parts 


In handling motion work repairs at the Bloomington 
shops, the material goes to the lye vats for cleaning, 
and is then sent to the machine shop where it is given 


Method of building up worn spring saddles 2 in. above a 
scribed reference-line 


a coat of whiting, and inspected. All eccentric blades 
and rods are sent to the smith shop where they are 


on the radius-grinding machine in the machine shop. 
New link blocks, pins and bushings are casehardened 
and lapped in. These casehardened pins and bushings 
and the bronze trunnion bushings, doweled in place, 
last from shopping to shopping. Great care is exer- 
cised to secure accuracy, gages and trams being gen- 
erally used. The links are set up in a special jig which 


700 


Railway Mechanical Engineer 


assures accurate alimement. Motion work lateral is 
taken up by the application of bronze with the oxy- 
acetylene welding torch. On all passenger engines, 
the motion work is polished and buffed and a rust pre- 
ventive applied. 

Valve bushings are limited to three sizes, three bor- 
ings only being permitted to each size. These sizes, as 
well as details of the special bushing reamers, are il- 
lustrated. The 12-cutter reamer, used on a boring bar, 
gives a smooth accurate bore, and the arrangement for 


Crosshead shoe provided with Oxweld manganese 
bronze inserts 


standard sizes permits machining bull rings and pack- 
ing rings in quantities in advance. 

When new valve bushings are applied, the shoulder 
distances from the cylinder-head faces are checked to 
make sure that the parts will be central. Оп applica- 
tion of the bushings, gages are again used to assure 
the proper distance between parts. All valve rods are 


pe- — — 
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Partial elevation showing spring rigging applied to a Pacific type locomotive 


ground and the assembled valves put on lathe centers 
before leaving the machine shop to see that the spool 
and bull-ring assembly are true. Moreover, the valves 
are again revolved after application in the valve cham- 
bers, and before making tfie connection to the valve 
crosshead. This is another important check on the ac- 
curacy of the machine and assembly work, since any 
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lack of alinement will cause excessive wear on bush- 
ings, bull-rings, valve rod packing, etc. By the use of 
Hunt-Spiller packing rings, the valves last from shop- 
ping to shopping. ; 

Until recently locomotives were not put on the rolls 


Saddle and driving box brought back to standard—Liner 
thicknesses in saddle seats are stencilled on the box 
at points indicated by circles 


for valve setting at Bloomington shops, but this prac- 
tice is now followed for all classes of locomotives. 
The valves are set in full. stroke, one-half and one- 
quarter stroke, both forward and back, a special set 
of valve rollers being employed. These rollers are 
driven by a reciprocating air piston which actuates the 
small rolls by a ratchet arrangement and permits turn- 
ing the main wheels under full load. 


Variable lead for Walschaert gears 


In setting valves, the variable lead on engines with 
ihe Walschaert valve gear is obtained by changing the 


Piston End Crosshead End 


Locomotive piston rod under-cut to give added flexibility 
and prevent breaking 


-eccentric crank. The gear is laid out the same as when 
"using a constant lead. When the length of the eccen- 
tric rod and the correct eccentric circle is obtained, 
the position of the eccentric pin is advanced or re- 
tarded on the original eccentric circle to provide the 
‘desired lead with the link block in the bottom of the 
slot. Then as the link block is brought toward the 
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center of the link, the lead is decreased to that ob- 
tained by the ordinary valve setting. Thus, with the 
eccentric circle remaining the same, the valves are still 
square, but the events of the valves have been ad- 
vanced sufficiently to provide for the variable lead. 
The valves on Chicago & Alton locomotives are set 
to provide 1/16 in. lead with the link block on center, 
Щ in lead, with the reverse lever in the corner. Or- 
dinarily, Walschaert gear locomotives were provided 
with 3/16 in. constant lead. With the present setting, 
the locomotives have an abundance of lead for starting 
the train. As the reverse lever is hooked up the lead 


pz 
H xa Grease 
Grooves 


Method of relieving driving-box brasses 


is decreased and, when hooked up to the running cut- 
off, the lead is reduced to a minimum. This provides 
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Valve-bushing reamer used in maintaining standard 
sizes of bore ` 


a smooth-operating locomotive and the pound on the 
boxes and shoe and wedges at high speed is negligible 
because of the absence of. the constant high compres- 
sion caused by constant lead. Also, at high speed, the 
energy developed in the counterbalance of the driving 
wheels provides a force sufficient to retard and change 
the direction of the reciprocating parts without the 
aid of so much lead. This allows the steam to come 
to the face of the piston in sufficient time to exert its 
force at a better angle on the crank. With the usual 
constant lead at high speed, and short cut-off, a great 
amount of force is thrown on the piston on dead center 
and in turn into the boxes, and wedges. The effort 
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thus used, never gets to the crank circle to turn the 
wheels, and is more or less useless in moving the train. 

An evidence of the effectiveness and general desir- 
ability of the method of valve setting employed on 
Chicago & Alton locomotives, is afforded by dynamo- 
meter car tests of 14 locomotives in July and August, 


85 & ~--Percentage of Engines inspected found defective |] 
— Number of Engines ordered out of service 


Year 0 1912 1914 916 1918 1920 1922 1924 1926 1928 


Eng.owned 258 345 327 319 342 341 341 331 319 
Enginspected 407 557 343 369 279 389 261 509 453 
Record of federal locomotive inspection on the Chicago & 


Alton 


all of which developed an unexpectedly high tractive 
force and permitted increasing the tonnage ratings 
from 20 to 25 per cent. 


Other shop practices 


Many other practices at the Bloomington shops, 
which promote freedom from failure of locomotives 


Banded trailer wheel which obviates shimming trailer tires 


on the road and thus increase the efficiency of opera- 
tion, could be mentioned. One of these practices is the 
use of under-cut piston rods as shown in one of the 
drawings, which saves breakage by increasing the flexi- 
bility of the piston rod and, moreover, is said to in- 
crease packing ring and bull-ring life. The piston end 
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is under-cut 1/16 in. in diameter and the crosshead 
end 3/16 in. in diameter as illustrated. 

Another somewhat unusual practice is the use of 
Oxweld manganese bronze inserts in the crosshead 
shoes one on each end and one diagonally across the 
center of each shoe as shown in the illustration. These 
inserts are approximately 34 in. wide and assist greatly 
in holding the babbitt in place and giving a more dur- 
able bearing surface without cutting the guides. A 
mileage of approximately 30,000 is obtained with 
crosshead shoes repaired in this manner. 


The practice of applying shims to locomotive trailer- 


Valve-setting rolls operated by an air cylinder and ratchet 


wheel centers on both passenger and freight locomo- 
tives, has been discontinued by the Chicago & Alton, 
the following standard practice being put into effect: 
Trailer wheel centers were originally equipped with in- 
side and outside retaining rings riveted to the centers, 
thereby holding the tire in place. When these wheel 
centers have seen considerable service the centers have 
been turned at various times to maintain them round, 
thereby frequently necessitating shimming at the back 
shops on account of the tires being too large. 

To avoid shimming and consequent possibility of 
loose tires, trailer wheel centers are now turned 34 in. 
below the normal blue-print diameter to make room 
for a 14-іп. by 5-їп. welded steel band that will finish 
3% in. bringing the wheel center back to the original 
size. This band is secured by five or six dowels. Itis 
5 in. wide in order that the retaining ring or lip on 
the tire will bear against the band, thereby not allow- 
ing a space between the lip and band, which permits 
the inspector to think that the tire has loosened and is 
working outward. 

All bands are of sufficient width that the retaining 
lip of the tire will come in contact with the band, al- 
lowing the tires to have the correct tire spacing from 
back to back. No shims whatever are applied to the 
trailer tires, unless in extreme emergency to get a lo- 
comotive to a terminal, where the wheels can be dropped 
and have wheel centers made standard. As a result 
of this practice, loose trailer tires on the Chicago & 
Alton and consequent trouble from this source, have 
been practically eliminated. 


Anc WzrDING.—"How to Begin the Application of Arc Weld- 
ing in Production Manufacturing” is the title of a 32-page 
supplement to the 160-page text book, “Arc Welding—The 
New Age in Iron and Steel,” being distributed by the Lincoln 
Electric Company, Cleveland, Ohio. The redesign of та" 
chinery and the principles involved are discussed, and P 
drawings show how standard steel shapes are utilized to buil 
up structures which formerly would be cast. Photographs also: 
illustrate similar designs in actual use. 
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The eternal argument about shoes 
and wedges 


Two methods of doing this work are discussed—Do you 
agree with the conclusions arrived at? 


By Warren J. Ichler 


the middle west and there was an argument on 

between two of the senior apprentices about the 
relative merits of different methods of laying out shoes 
and wedges. 

It seems that individual shop procedure about shoe and 
wedge layouts has to be settled with each yearly crop of 
apprentices and that, even with standard procedure laid 
down for them, these graduating mechanics accept with 
reservations all that is told them about the geometrical 
constructions involved in this work. 

Apprentice Smith opened the argument: “The fish- 

tail tram method is the only proper way to lay out shoes 
and wedges and if you think about it for a little while, 
Jones, you will have to admit that this is so.” : 
: “Gwan,” said Jones, "you couldn't pull that stuff over 
in Gang Two, where I work, and get away with it. 
Over there we run lines through the cylinders and make 
sure of the alinement of the whole engine, and I haven't 
heard of any of the locomotives we send out cutting 
their tires. Lining through the cylinders is the only 
proper method of making the shoe and wedge layout, 
isn't it, Mr. Brown?" | 

The latter part of Jones’ statement was directed at the 
apprentice supervisor, who had just joined the little 
. group about the two apprentices. 


A discussion of the two methods 


Brown filled his pipe very deliberately and, after 
surrounding himself with a cloud of tobacco smoke, said, 
“As usual in any argument, both of you are partly right 
in your assertions and part—the greater part in fact— 
of your premises are all wrong. 

"Let's begin at the beginning of this whole matter and 
consider a few fundamental facts. In the first place, 
both of you will have to admit that no measurement, or 
transfer: of a measurement from one point to another, 
can be more accurate than the skil of the mechanic 
taking the measurement or transferring that measure- 
ment from point to point on any surface. I take it that 
both of you agree with me on that point. 

“Secondly, after the plane of the center line of the 
main driving axle has been established, there is almost 
no variation between the several methods of scribing and 
transferring the measurements involved in laying out 
the positions of the other axles of a locomotive. 

"Now, since there is a possibility of an error in setting 
dividers, or trammels, at every stage of the work and a 
further liability of an error being made when marking 
on locomotive frames with the trammels, or dividers, 
and a still further possibility of wrongly recording the 
measurements so laid out; that is, wrongly marking them 
with a center punch, it would seem best to use that 
method which involved the least number of such opera- 
tions and hence the least possibilities of error. 

"Going back to the second basic fact that I gave you 
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]: was the noon hour at the shops of a railroad of 
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fellows; that is, the assertion that, after the center line 
of the main driving axle had been established, there was 
no variation in the methods of procedure in the whole 
layout thereafter, we might deduce a third basic prin- 
ciple, which could be stated thus: All errors introduced 
into a shoe and wedge layout, after establishing the main 
axle centers, are secondary in importance to the funda- 
mental errors introduced into the layout in establishing 
the first set of driving-axle centers. 

“Put in other words, this last statement merely means 
that if the main driving axle center line is not located 
perpendicular to the longitudinal center line of the en- 
gine, the positions of all of the remaining axles will be 
wrong because all of the subsequent layout is dependent 
upon this base line and is struck from it. 

“Of course, in the performance of the engine this 
would mean that if the main-axle center line was 
wrongly located, all of the driving tires on one side 
would tend to cut their flanges against the rail, rather 
than merely one or two as would be the case if errors 
had crept into the layout after the main axle line had 
been properly established. 

“This emphasizes the importance of extreme care in 
the first stages of your layout work and brings me to 
the final stage of this lecture I have been giving you two 
fellows. 

“The assertion that it was preferable to use those con- 
struction methods which involved the least number of 
measurements and the least amount of drawing of these 
measurements would seem to be an argument in favor 
of using a fish-tail tram, which method is least time-con- 
suming, rather than establishing the cylinder alinement. 
The trammel method is also least annoying to other 
mechanics working around the engine at the time the 
shoe-and-wedge men are at work. However, I have also 
stressed the importance of guarding against fundamen- 
tal errors in the whole layout and it must be noted that, 
unless it is carefully checked, the fish-tail tram method 
offers more opportunities than does the cylinder aline- 
ment method, for these initial errors do creep into one's 
work. From these considerations, you boys will appre- 
ciate that from the general construction of the engine 
and the class of repairs it is receiving, you will have to 
formulate your own conclusions as to which method of 
establishing your main axle centers is best for each 


individual case." 
Where each method is best 


"My own rule is this. If the engine is old and there 
is any question about the alinement of the boilers with 
the frames, or the frames with the cylinders, I will test 
these alinements in the usual way with the lines run 
through the center of the cylinders and, of course, while 
these lines are in position it is easy enough to establish 
the center line of the main axle perpendicular to the two 
given lines. This method also holds good if there are 
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many waist sheets, cross-ties, or other members between 
the frames which would make it difficult to use a long 
fish-tail tram to advantage. Usually though, most fore- 
men look upon the cylinder alinement method as too 
time-consuming and prefer to have their work done 
under other methods. 

“Summing up, I want to impress upon you fellows 
that my own preference is for the cylinder alinement 
construction in every case, not because it is more posi- 
tively accurate than other methods, but because it fur- 
nishes a means of checking up the alinement of all other 
main parts of the locomotive. Just remember that there 
are several other recognized methods of making this 
construction and that it will repay both of you to study 
them all and to consider them all from the standpoint of 
the probability of errors involved, rather than to study 
intensively any one particular method and to place too 
much faith in that method merely because you are 
familiar with every detail connected with it.” 


Device for grinding crosshead 


piston rod fits 


By J. Н. Hahn 


Machine shop foreman, Norfolk & Western, 
Portsmouth, Ohio 


| ka many locomotive repair shops where it is the 
practice to grind the piston-rod fits in the cross- 
heads, various methods are employed for doing the 
grinding. Some shops resort to grinding by hand 
which is slow and tedious; other shops employ power- 
operated devices. The device shown in the illustration 
is a simple and handy machine for this work. The two 
vertical columns are made from 12-in. channels about 


A device used for grinding and fitting crossheads on 
piston rods 


8 ft. long, which are set in concrete. The concrete 
bases extend about 20 in. above the floor level. The 
two oak blocks which are mounted on the concrete 
bases are machined in half circles to receive the vari- 
ous sizes of piston rods. Two 8-in. by 10-in. air-brake 
cylinders are mounted on the upper ends of the chan- 
nels. The upper halves of the oak blocks are secured 
to the ends of the brake-cylinder piston rods. А cut- 
out cock is placed in the 34-in. air line for controlling 
the air to and from the two cylinders. 

The piston rod to be ground is placed between the 
two oak blocks and the air pressure applied, thus se- 
curely holding the piston in place. A supply of grind- 
ing compound is put on the end of the rod after which 
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the crosshead is placed in position. A bracket, shaped 
to fit in the crosshead guideways, is clamped by two set 
screws onto the opposite end of the crosshead. A cir- 
cular arm, parallel to the center line of the piston forms 
part of the crosshead bracket. 

A coil spring is placed around this arm for the pur- 
pose of applying the proper tension or pressure to the 
crosshead during the grinding operation. А rotating 
plate is attached to the end of the arm. A lever con- 
nects this plate to the crosshead of the driving unit, 
which is made from two 914-in. air compressor cylin- 
ders and operated by the standard steam head. The 
power unit is located about 18 in. below the floor level 
in a concrete pit. 

The piston rod should be turned occasionally while 
the grinding is in progress. Very little grinding is re- 
quired if the fit of the rod in the crosshead is properly 
made and the rod and the bore of the crosshead are 
smooth. When fitting new rods or refitting old rods, 
the crossheads should be reamed first to insure a 
smooth bore to which to fit the rod. The grinding 
should be started with a medium grade of grinding 
compound and finished with a very fine grade. 

The clamping feature of the device is also used when 
assembling the pistons on the rods and for fitting the 
crossheads to the pistons. The crosshead is placed on 
a small four-wheel truck. The height of the bed of the 
truck is adjustable for different classes of crossheads. 
The piston rod is clamped on the oak blocks. The use 
of this truck eliminates the use of blocks when fitting 
and assembling crossheads and pistons, and also elim- 
inates excessive handling. 


Orderly storage of locomotive 
springs 


HERE is no sorting of locomotive springs from un- 
Т. piles at the storage platform of the Denver 
& Salt Lake shops at Denver, Colo. The work of load- 
ing them onto a truck for conveyance to a locomotive, 


A locomotive spring storage rack that provides ample room 
for a truck to move between them 


is greatly facilitated by the method of storage shown 
in the illustration. 

A series of racks is made by welding 12-ft. sections 
of rail on top of three 314-ft. pieces of l-in. by 4-in. 
steel, bent to form three pairs of legs, as shown in the 
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ilustration. The rails are about 7-in. apart. The springs 
are placed side by side in the 7-in. gaps between the 
rail sections, at right angles to the center line of the 
rack. A semi-circular strip of metal is welded on the 
ends with the end pointed upward to prevent any ot 
the springs slipping off the end of the racks. These 
racks are placed far enough apart to allow free pas- 
sage between the rows of springs. The springs are 
about 18-in. off the storage platform. 


Handling lagging at B. & M. 


Billerica shops 


URING October, 1927, the Boston & Maine in- 

stalled equipment in the Billerica shops for re- 
claiming asbestos lagging, salvaged from retired loco- 
motives and from locomotives in the shops for class 
repairs. The lagging is reclaimed in a one-story build- 
ing, located at the south end of the boiler shop, which 
adjoins the locomotive erecting shop. Four rooms are 
provided for storage, grinding, forming and drying, re- 
spectively. 

The Ferry motor-driven grinding machine can be ad- 
justed to grind the lagging to any desired size. The 
shop-made forming press consists of a brake cylinder 
mounted on a strong frame and operated by a two-way 
cock. The moulding box in which asbestos slabs of 


The mixing and forming room 


regulation size can be pressed is located directly be- 
neath the brake piston. The required slab thickness 
is obtained by the use of wood liners 14 in. thick, any 
number of which may be placed in the moulding box. 

_ The liners are set on top of the pistons of two small 
air cylinders located directly beneath the moulding box. 
After the slab has been pressed into shape, the two 
pistons push the slab out of the form, which permits 
the operator to place it in the drying room. 

One laborer makes all of the asbestos slabs for the 
locomotives undergoing class repairs in the Billerica 
shops. The old lagging is dumped into the storage room, 
from which it is shoveled into the grinding room. 
After considerable experimental work, it was found 
that it was not necessary to grind the lagging into fine 
parts, but that large lumps would work just as well. 
The roughly ground lagging is then shoveled through 
an opening in the wall into the forming room, where 
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sufficient water is added to make it plastic, but not soft. 
Care is taken to prevent excess water from getting into 
the mix, as it is more difficult to handle in the former 
and requires more time to dry out. 

After the slabs have been formed, they are placed in 


The machine in which the lagging is ground 


the drying room where a temperature of 112 deg. F. is 
maintained by steam pipes. They require from 48 to 
60 hours to dry so that they may be handled. The 
locomotive boilers are lagged with slab asbestos up to 
the center line and the remainder is covered with plastic 
lagging. 

A saving of $870 was effected during the first month 


A temperature of 112 deg. F. is maintained in the drying 
room 


the equipment was in operation. During the first seven 
months that the equipment was in operation, a total of 
128 tons of asbestos was reclaimed with a savings of 
approximately $7,000. The amount of lagging pur- 
chased has been reduced by 70 per cent. 
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Shop jigs and devices ' 


IE chasers must be ground parallel, and all in 
D the same set ground to the same thickness. With 
this end in view, the jig illustrated at the right 
was made at the Roanoke, Va., shops of the Norfolk & 
Western. A piece of machine steel 41 in. wide and 11 


in. long was planed with a tongue to fit the slot of a 
universal grinder, and the top side planed with a ledge 
on the front 3/16 in. high and 3/16 in. wide, parallel 
with the tongue on the bottom to which the chasers are 
A clamp is made wide enough to hold the 


lined up. 


with milled threads are generally ground on the throat 
to keep them in shape, while tapped chasers are ground 
on the face, as shown at the right in the illustration. 
Thus it will be seen that milled chasers are best where 
it is not necessary to run up to a shoulder and tapped 
chasers are the only ones to use when a thread has to 
be cut to a shoulder. With this set of jigs properly 
used, the chaser grinding problem is solved. 


Reaming bell yokes and frames 


As all familiar with the operation of a bell on a loco- 
motive know, the holes in the bell yoke must be ac- 


(Left) Jig used in accurate grinding of chaser throat—(Right) Jig for uniformly grinding chaser faces 


complete set; a piece of cardboard is placed between 
the chasers and clamp, and a thumb screw is used to 
hold the clamp. In this way the full set is ground on 
the face with one setting and with the assurance of ай 
being alike. 

Chasers for brass are ground with a straight wheel. 
Chasers for tough steel are ground with a wheel dressed 
with a radius, which gives the chasers a good rake and 
causes the shavings to come off freely, leaving a good 
clean thread. The throat of the chasers is ground in 
the jig illustrated at the left. This jig is planed with a 
tongue in the bottom to line it up quickly on the grinder. 
А stop is arranged so as to be adjusted to the angle best 
suited to the job the chasers are to be used for. For 
Geometric chasers, a headless screw with screw-driver 
slot is put in the stop to engage in the slot of the 
chaser. For H & G chasers, the second stop is a screw 
which passes through the web of the jig with a straight, 
plain end about 1/8 in. long and 3/16 in. in diameter 
which engages the slot in the chaser. The wheel is 
dressed with a radius and the table of the machine 
swung at an angle to the wheel. The angle of the table 
depends on the size of work the chasers are to be used 
for. 'The throat of only one chaser of the set can be 
ground at a time; but with these stops and clamps, and 
the little stock to be taken off, each is ground in turn 
and they are all the same, which is essential. Chasers 


* Additional jigs and devices described in the committee report on 
this subject, read at the Chicago convention of the American Railway Tool 
Foreman's Association by Chairman W. R. Millican, president-elect of the 
association, and tool foreman of the Missouri-Kansas-Texas at Parsons, 

an. 
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curately in line or the bell will stick and bind. То aline 
the holes in the bell yoke properly, a device has been de- 
veloped on the Central of Georgia, as illustrated. It con- 
sists of a long screw with a square on one end and a 
taper fit on the other end to receive the standard shell 
reamers. А split nut, which is cone shaped, acts as a 
center and feed, this nut being held together with a large 


Device for hand reaming bell yoke holes in accurate 
alinement 


knurled nut. А crank is used to turn the reamer. The 
yoke is placed in the vise. The long screw is put 
through the hole on one side of the yoke. The knurled 
nut is slipped on, and the proper size shell reamer is 
placed over the split nut. The crank is then placed on 
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over to the second side, and the split nut placed so it 
will enter the first side, after which the knurled nut 1s 
placed over the split unit. The crank is then placed on 
the square end of the long screw, and, with the left hand 
holding the knurled nut, the device is ready to operate. 
The threads on the screw, which are 32 per inch, pro- 
vide the feed. As soon as one hole is completed the 
reamer is reset for the opposite hole and the above op- 
eration is repeated. 


Machining articulating joint ball and bushing 


Orders were received in the Norfolk & Western 
machine shop at Roanoke, Va., to equip a certain class 


ПО > 
TM Ce 


Set-up for machining articulating joint ball—(Insert) Ma- 
chining the bushing 


of Mallet locomotives, as they were repaired, with the 
ball articulating joint which would make them more 
flexible in taking curves than the regular hinge joint. 
After discussing different methods of machining the 
ball and its socket bushing, it was decided to equip a 
certain lathe for the job, as illustrated. 

The machine selected was a Niles-Bement-Pond, 
36-in. lathe, with taper attachment. The rail was taken 
off and two brackets made, and on these brackets was 
placed a machined bar of steel, 1:4 in. by 6 in. by 48 in. 
long, in which a slot 12 in. long was cut in line with the 
center of the carriage. When it was in position with 
the tool in the center of the ball, a stud was made and 
fitted to the cross-slide, another being fitted so it could 
be adjusted in the slot of the rail, and a link made to 
connect these studs. The distance between centers of 
the link was the radius of the ball which is 614 in. The 
ball, a drop forging, is chucked and bored in the usual 
way, pressed on an expansion mandrel, placed between 
centers, and the nut of the cross-feed disengaged. A 
narrow pointed tool, with the point slightly rounded so 
as to make a smooth cut, is placed in the tool post with 
the cutting edge in line with the centers, the carriage 
being moved so that the tool is in line with the center of 
the ball. The link stud is then adjusted in the new 
rail in line with the stud in the cross slide and tight- 
ened, the carriage being moved so that the tool is ready 
to cut at the edge of the ball. The compound is used 
to feed in the tool for the cuts. The practice is to start 
the lathe and engage the feed as in a straight cut, and 
*urn to center; then start from the other side of the 
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ball, reverse the feed, and turn to the center. This 
takes out the back lash. The balls are turned to snap 
gage which makes them interchangeable. 

The split socket bushing is a drop forging and is in 
halves. The first operation is machining the joints. 
For the second operation, the halves are chucked to- 
gether in a vertical lathe and turned on the outside to 
the size of the flange for half their length, then taken 
off and numbered so that these parts can be kept to- 
gether. In the third operation, four dowel pin holes 
are drilled. A jig is used to insure the parts matching 
up properly. In the fourth operation, the dowel pins 
are put in and the halves put together and chucked in 
the lathe. A special boring bar is placed in position 
with the tool ground the same as tools for turning the 
ball. The tool is set in the center of the bushing and 
the stud tightened in the new rail. The procedure then 
is the same as for turning the ball. The bushings are 
bored to gage, the link then disengaged, the cross feed 
nut engaged, and the tools changed in the boring bar, 
the outside of the bushing being turned to size. 


Welding with bronze 
on the Wabash * 


Ву. С. М. Calmback 


General welding supervisor, Wabash, Decatur, IIl. 


E ACH day presents new possibilities for the ap- 
plications of bronze welding, which is doing more 
to revolutionize welding in railroad shops than any- 
thing else of which I can think. We speak of weld- 
ing this or that with bronze—are we welding or are 
we brazing, or both. For example, we want to unite 
two pieces of steel 2 in. square. To do this, it will 
be necessary first to bevel the pieces and, then apply 


Two welds made at Decatur, Ill., enginehouse October, 1927, 


5 in. by 6 in. 
2' operators, 12. hrs... «sees ts 
360 cu. ft. OXY MENG. сае 
355 cu. ft. acetylene 
55 ]b. bronze... 


1- Iba ftx oues et vot exes 


$38.10 
In making this weld, it was necessary to insert a section oí frame 
22 in. long. 


the bronze to the steel. To do this, it is only neces- 
sary to heat the steel to a red heat; this is what we 
call brazing. In welding, the vees are filled from edge 
to edge, which makes it necessary to fuse the bronze. 
Is this welding or brazing? 

Steel or iron when brought to a white or plastic heat 
is in a burned state. When the blacksmith works his 
metal in this state under the hammer he refines it, 
which cannot be done when welding with the torch or 
the arc, as with these two processes we have really 
eliminated the most important characteristic necessary in 
the metal, which is ductility. When welding with 
bronze, the parts affected by the heat are treated by an 
annealing process for the reason that a red heat is all 
that is necessary for bronze. The red heat gives the 
necessary ductility and strength, thus making bronze 
welding especially adaptable to locomotive frames and 
other parts affected by vibrations and fatigue. 

On the Wabash, bronze was looked upon rather 


* Abstract of a paper read at the Gas Product Association convention 
held in Chicago, January, 1928. 
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doubtfully, until an opportunity presented itself to weld 
a broken frame. The break happened to be an electric 
weld and at a point difficult to reach. As we could 
not drop the wheel for the lack of facilities, it was 
necessary either to deadhead the locomotive to a shop 
where drop pits were available or to take what was 
then thought a chance with bronze. I wired the master 


A right front pedestal top rail, 5 in. by 6 in. welded at 
Moberly, Mo., during October, 1927 


2 operators, 3 hr. each.......... Q Bleed $ 4.86 
260 cu. ft. охудеп............... @ Е 

55 cu. ft. acetylene . ; 
8 lb. Tobin bronze.............. (d: 28e LI VA VERENA RA 
1 db. һгтөпге..................... Ос аааз .50 


$24.98 


This was an old electric weld which had to be entirely removed, leaving 
an opening in the frame to be filled 134 in. at the center of the frame and 
4 in. at the outside edge of the vees. A 55 in. reinforcement was added. 


mechanic, asking permission to do the job with bronze. 
He had some confidence in my judgment and his an- 
swer was, "Do anything you wish." This was my first 
heavy weld with bronze and was made, about four 
years аро. I might say that this job failed, after 21% 
years constant service, but we rewelded with bronze 
and the locomotive is still in service. 

On the Wabash, the following car parts are welded 
with bronze: 

Building up worn spots on column bolts, malleable 


A right front 6-in. by 7-in. jaw welded at Vandeventer during 


January, 1928 
2 operators, 2 hrs. each.......... @ o8l1col ve er $ 3.24 
160 cu. ft. oxygen............... Q: Об ур ду: enr 1.44 
155 cu. ft. acetylene lx cQ 2| C oc rei 3.88 
30 lb. bronze... sisse A= ZT ЖИК АР ex aue БИШ 
wl. XO oie UE D EN V ET @ АЖЫ СЛ КККК ОТУУ 25 


10.91 


castings, cast steel body bolsters, roller-bearing truck 
bolster castings and cast steel striking castings. Malleable 
iron buffer plates, coach truck pedestals, center plates for 
freight cars and the malleable iron draft arms on 
freight cars are also welded with bronze. These draft 
arms are subjected to severe usage and tests show 
them to be in first-class condition after 18 months of 
service. 

In locomotive work all brass parts, such as injectors, 
lubricators, valves, bells, etc., are welded with bronze. 


A right front 7-in. by 8-in. jaw welded at Vandeventer during 
January, 1928 


2 operators, 274 hr. еасһ.......... 
180 cu. ft. oxygen erws 
175 cu. ft. acetylen 
40 Ib. bronze....... 
1 1. flux 


$21.35 
This was a double weld which made it necessary to insert in the frame 
a section 1615 io. long. 


Bronze is also used in filling all holes that are to be 
redrilled. All cylinder cock rigging, bell clappers and 
stands, reverse levers and quadrant rigging, air 
operated fire-door rigging and all similar work are 
welded with bronze, and, worm guides, worn side and 
main rods, worn piston heads, gear teeth, steam pipe 
joints, worn or cracked smoke stacks, and rod fits on 
main rod brasses are built up with bronze. Bronze is 
used in welding locomotive cylinders and, in some 
cases, locomotive frames. Bronze is also used in weld- 
ing driving-wheel spokes, cast iron and steel, welding 
frame braces and deck castings and in the brazing of 
all malleable-iron castings. Bronze is used where two 
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different metals are to be united, such as brass and 
steel, cast iron, etc. 

The tables give some cost figures covering various 
types of welds. It will be noted that the cost averages 
between seven and cight dollars per hour to make a 
bronze weld. 


Spring making and repairing — 
A correction 


UE to an еггсг not chargeable this time either to 
the editor or to the printshop, а misquotation oc- 
curred in the report “Spring making and repairing.” pre- 
sented before the 1928 convention of the International 
Railway Master Blacksmiths’ Association by George 
Fraser, blacksmith foreman Atchison Topeka & Santa 
Fe, Topeka, Kans., as reported beginning on page 572 
of the October Railway Mechanical Engineer. 
Referring to the necessity of semi-elliptic locomotive 
springs conforming to a uniform radius from end to 
end under the working load for best results, Mr. Fraser 
was quoted as saying, "In order to obtain a spring oí 
this type, it has been fully demonstrated that not more 
than three full leaves should be applied to springs 
having more than 60-in. centers." This sentence 
should be corrected to read “three full leaves should be 
applied to springs having 60-in. centers or less, and 
not more than four full leaves for springs having more 
than 60. in. centers.” 


Guide repairs for Duplex 


stoker slides 
By 4. T. E. 


NE of the troubles which occasionally develops with 

the Duplex stoker is the failure of the guides pro- 
vided for the conveyor plates to work in. When this oc- 
curs, the usual way to correct it is to put the back end 
of the conveyor on horses as the tender is pulled back 
and away from the conveyor, and than rivet new pieces 
in place to form a new set of guides, or to repair the 
broken section. 

A simpler and easier way to make the repairs is t0 
weld a piece of 34-in. by 2-in. by 2-in., or Ж-1п. by 2% 
in. by 214-in. angle to the side of the stoker angle ring. 
The length, usually from 8 in. to 24 in., is varied to suit 
conditions. If such an angle section is not in stock, a 
piece can easily be. forged out of 3-in. plate or bar 
stock. Care must be taken to see that the top of the 
angle is no higher than the top of the angle ring. As 
the top portion of the guide is usually in good condi- 
tion, the slide will work satisfactorily between this top 
portion and the angle section. This is a good tempo- 
rary job that can be done quickly, and should render 
satisfactory service until the locomotive is shopped for 
class repairs. 


Іхоссер Drart.—The Bayley induced draft and exhaust fan 
system as applied to the firing of locomotives and the exhaust- 
ing of gases at the Williamson, W. Va., enginchouse of the 
Norfolk & Western, and the operating results obtained since 
its installaion over опе усаг ago, are described in Bulletin 
No. RI issued by the Bayley Blower Company, Milwaukee, Wis 
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New Haven, Conn, 


To THE EDITOR: 

A question was asked by Mr. Burnham in the July, 
1928, issue of the Railway Mechanical Engineer in re- 
gard to sill steps on tank cars. Tank cars equipped 
with side platforms must have the sil] step located not 
more than 18 in. from the end of the car to the center 
of the tread. There is no minimum requirement. The 
law states the maximum distance only. On tank cars 
without side sills, the sill step must be located under the 
hand holds. The center of the hand hold (clear length) 
and the center of the tread of the sill step must coin- 
cide. On this type of tank cars, the law does not spe- 
cify any minimum or maximum distance that the sill 
step must be located from the 
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spector when making his regular monthly inspections. 
Usually when trouble Occurs, foremen of this type are 
always certain that “Jack” looked at those valves and 
reported them to be all right, when explaining to the 
boss how it happened. 

Just for your own satisfaction, did you ever count 
the number of tank valves, stems, Strainers, or valve 
handles that “Jack” has ordered changed or repaired 
during the past six months? It might also pay to ex- 
amine a few tanks to see if the valves operate as you 
would like to see them. Sometimes the knowledge ob- 
tained, if one inspects a tank valve when the injector, 
water pump, inspirator, or centrifugal pump is not sup- 
plying the boiler, proves to be quite interesting. The 
trouble, is not always in the boiler check, a branch pipe 
partly scaled up, a bad injector, a dirty screen, or a 
collapsed hose. Going inside a 


end of the car. The law does 
require that the hand hold must 
be not more than 12 in. from the 
end of the car, measured from 
the outer edge of the hand hold. 

On tank cars without end 
sills, the sill step must be lo- 
cated as near the end of the 
Саг as practicable. There are 


to a surface gage 


What do you think? 


N the air brake room, is it necessary 
and advisable to scrape triple valve 
slide valves and brake valve rotary valves 
before performing the 
final lapping operation which will enable 
these valves to pass the rack test? 


tank, like crawling into the pit, 
calls for a little more time and 
effort than making an inspection 
of some outside part. 

Sometimes the foreman will 
crawl inside the tank and have 
the mechanic open and close the 
valve several times. The first 
time it opens perfectly and per- 
haps it will repeat later on. But 


no specific requirements as to 
minimum or maximum dis- 
tance from the end of the car. 

The data mentioned in the preceding paragraphs ap- 

` Ply to all classes, except those cars as mentioned in the 

conference ruling issued December 8, 1920, by the In- 
terstate Commerce Commission. This ruling states 
that "cars of special construction, as contemplated by 
the commission's order of March 13, 1911, are cars 
which cannot be equipped with safety appliances as 
prescribed in the order for any of the specified classes 
enumerated in the order therein." 

In the construction of new equipment which does not 
conform to the specified classes designated in the order, 
plans shall be submitted to the commission, prior to the 
construction and application thereto of all safety appli- 
ances required by statute and by the I. C. C. order of 
March 13, 1911. 

In view of the above facts, it may be advisable to 
State that cars of special construction must have the 
Same complement of safety appliances as are required 
for cars of the nearest approximate type. 

James W. McDonnett. 


Do you honestly inspect your 
tank valves? 


BELLEFONTAINE, Онто, 
To THE EDITOR: 

Occasionally we meet the foreman who seems to be 
either too busy or too tired to inspect the valves of 
tanks going through his shop. He seems to think it the 
Proper procedure to leave this work to the federal in- 
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frequently the valve will lack 25 
or 30 per cent of opening as wide as it should. It 
may be that on some types of valves it will Open too 
wide (turned too far and partly shut off). The me- 
chanic will give the valve his OK with honest intent, 
and a short time later the foreman will have to con- 
demn it. After all, there is only one solution; namely, 
correct your methods of inspection. 


Inspecting tank valves may appear to be only of 
minor importance, especially as it is such a simple and, 
usually reliable piece of equipment. But it can make 
trouble, and it may not be right even if you obtain a 
full stream of water from the hose when you drop it. 
A little lost motion in the valve can cause considerable 
trouble, for there are some tank valves so designed that 
when they are wide open, they do not have a corre- 


spondingly large passage area. eo 


HoucHTOo-CLEAN.—A brief outline describing the use of 
Houghto-clean series of cleaning materials for metal working 
plants is given in a 36-page booklet issued by E. F. Houghton 
& Co., Philadelphia, Pa. Houghto-Clean is intended to remove 
cutting oils, drawing and stamping compounds, quenching oils, 
and other processing materials left on the work during various 
metal working operations. 


METAL-CUTTING CooLANT.—Hocut, a transparent water solu- 
ble metal cutting coolant, is described in a 20-page brochure 
issued by E. F. Houghton & Co., Philadelphia, Pa. This oil is 
mixed with water in proportions varying from 1 to 30 for 
general cutting purposes and 1 to 60 for grinding. 
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A 64-in. by 60-in. planer-type milling machine 


ous sizes has recently been placed on the market 

by William Sellers & Co., Inc., Philadelphia, Pa. 
They are not an adaptation from planer design, but are 
made from entirely new patterns and designed to resist 
the strains due to milling rather than planing. 

The machine, shown in the illustrations, will take 
work 64 in. wide between the cutters on the side heads, 
60 in. between the table and the cutters on the cross rail 
heads and will mill work 20 ft. long. 

The most novel feature of the machine is the 
design of the heads. The two heads on the 
cross rail and the two heads on the uprights are 
identical except that they are rights and lefts. 
Each head is a complete power unit having its 
own drive by a 20-hp. motor. This arrange- 
ment requires only short shafts and spur gears 
in the drive and eliminates long splined shafts, 
bevelled gears and worms. All the gears in 
the heads are made of chrome-nickel steel, 
hardened. The shafts are also chrome-nickel 
steel and are carried in ball or roller bearings 
with the exception of the spindle. The spindle} | 
quill is 11 in. in diameter and has a l4-in.| | 
stroke in and out by power or by hand. The a 


A LINE of planer-type milling machines of vari- 


a field rheostat so that small variations in the amount 
of feed may be obtained. 

The table feed has an independent motor and gear 
unit providing 1 in. to 16 in. per minute with a 20-ft.- 
per-minute rapid traverse. The variations are con- 
trolled bv a field rheostat and one gear change. 

Separate motors for the feeds are of advantage in 
milling irregular shapes as one feed may be started and ` 
stopped without interfering with the other and any 


The Sellers 64-in. by 60-in. planer-type milling machine 


spindle is 6 in. in diameter at the small end of the tap- 
ered front bearing and is made from a chrome-nickel- 
steel forging. In the slow speed, it is driven by a gear 
16 in. in diameter, through multiple splines milled into 
the spindle. 

The feed for the heads is driven by an independent 
motor with a speed-reducing box, including one change 
of gears, and is located at the right side of the upright. 
All feeds from 1 to 16 in. per minute, are controlled by 
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combination may be employed to give any angle ге- 
quired. To mill the edges of irregular castings, the 
operator can vary the feeds to follow around the con- 
tour, without moving from the operating position, en- 
tirely by the use of field rheostats and push buttons. 
An auxiliary motor mounted on the top of the 
machine provides power traverse for the heads and 
quills. Here again the machine is arranged for con- 
venience, as one head may be traversed while another 
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is being fed. This motor also raises and lowers the 
‘cross rail. It is located half way between the two up- 
rights so that there will be the same length of shaft 
running to each lifting screw, insuring steady and ac- 
curate lift. 

The cross rail is of the box type with the back ex- 
tended between the uprights. The cross rail slides not 
only on the face of the uprights but has a bearing on 
а vee at the back. А powerful clamp is provided and 
may be operated by a single lever at the end of the 
«ross rail This ties the uprights together, and pro- 
vides the advantages of a fixed cross rail with the con- 
venience of an adjustable cross rail. 

The table is of deep box construction provided with 


Front view of the Sellers milling machine, showing the 
motors for each milling head 


T-slots and stop holes. It is carried on one flat and one 
double vee way. The double vee construction maintains 
accuracy under the heaviest side cuts. It consists of a 
flat vee combined with a vee with walls inclined a very 
few degrees from the vertical. The table bears on the 
flat vee except in cases of excessive side pressure when 
the upper vee holds the table from moving out of place. 
When there is no side thrust the upper vee clears by a 
few thousandths of an inch. Holding-down shoes are 
provided to keep the work table from lifting on the 
heavy side cuts. The table is driven by a spiral pinion 
and rack through herringbone gears from the gear- 
change box. The end thrust on the driving shaft is 
taken on ball bearings adjustable from outside the bed 
where they are readily accessible. Oil is continually 
circulating through these bearings. 

The bed is of the closed-top type and is heavily re- 
enforced between the uprights. Inside the bed are lo- 
cated the tanks and pumps with their motors. This is 
a novel feature and eliminates piping which might be 
in the way and which would destroy the pleasing ap- 
pearance of the machine. 

The lubrication system has been carefully worked 
out. Each head has its own pump and circulating sys- 
tem. А pump is also provided in the feed-gear box 
to insure oil reaching all bearings and flowing over all 
gears. The table has forced-feed lubrication on the 
ways. The pump is run by a separate motor, so ar- 
ranged that it must be started before the table feed 
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motor can be started, thus insuring a supply of oil on 
the ways before any movement can take place. This 
pump also insures a continuous flow of oil through the 
spiral-pinion box and the driving-shaft bearings. 

The overhead traverse and lifting mechanism, which 
does not require frequent oiling, is lubricated by pumps 
placed near the operating position where they may be 
worked periodically. 

All of the motors are controlled from one el and 
operated by push buttons located on both sides of the 
table. Interlocks are provided for the various mo- 
tions. For example, the feed motors cannot be started 
until the cutter motors are in motion. If a 30 per cent 
overload occurs on any one of the cutter motors, the 
feed motors will slow down until the load is lessened 
when they will automatically speed up again. If a 50 
per cent overload occurs on any one cutter motor, the 
overload relay will stop it and the feed motors will stop 
instantly. 

A stainless steel scale is provided on each one of the 
heads graduated in 1/32 in. An adjustable pointer 
moves with the spindle and measurements may be read 
accurately on the scale. For closer readjngs it is so 
arranged that an indicator may be made to move with 
the quill and, by contact with a block located on a pad 
on the head, thousandths of an inch or less may be 


A rear view showing the motor which drives the table 


measured. The table is provided with a stainless steel 
scale and an adjustable vernier allowing readings to 
1/64 in. 

Provision is made for cutting compound. The tank 
is located in the bed and has a gage glass on the outside. 
The pump is driven by a 1-hp. motor forcing the liquid 
in pipes through uprights to the top of the machine, 
from where it runs through pipes and flexible connec- 
tions to each of the heads. An adjustable frame and 
two nozzles are provided for each cutter. The cutting 
compound draining off the work runs to the end of the 
table where it passes through strainers and into a trough 
running the full length of the bed. This trough re- 
turns it to the tank. 
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Tool for installing bottom outlet valve 


stallation of the Young tank car valve, manufac- 

tured by the Hills-McCanna Company, 2349 Nel- 
son street, Chicago, a simple process in any tank car 
equipped with an outlet leg. The tool is placed inside 
the tank car and over the outlet. Two of the tool's 
three legs are placed on one side of the outlet parallel 
with the center line of the car, and the third leg, which 
is adjustable, is placed on the other side. This permits 
the tool to be leveled to the curve of the tank and al- 
lows the working side to face the tank end, giving 
room to properly operate the air motor and adjust the 
chuck. 

After the tool has been centered, one of the long jack 
rods is placed on the bottom plate of the tool, between 
the two solid legs and up to the rivets of tank dome. 
The second jack rod fits against the adjustable leg and 
up to dome rivets. These are tightened so that the tool 
is solid. Then the chamber for the packing is drilled 
out and threaded. The tool is then removed and the 
Young valve installed. 

Into the drilled chamber is first placed a lower metal 
packing ring and non-metallic packing, and, above this, 
an upper packing ring which is cut with a shoulder. 
Above this the cage of the valve is screwed down tight, 
and a dog point screw is set. Next the valve is closed 
tightly and the stem measured. It is cut off three 
inches above the brackets. The ends are squared; one 
end is swedged in the coupling and the other end 
squared and tapered to receive the handwheel The 
rod above the wheel is drilled to receive a cotter 
pin. 

This tool and all necessary adjuncts may be pur- 
chased or rented. 


r | “М НЕ tool illustrated was devised to make the in- 


Tool for preparing the outlet legs of tank cars for the in- 


stallation of the Young outlet valve 


Special micrometers for measuring forming tools 


the measuring of forming tools, has been placed 
on the market by the Brown & Sharpe Manu- 
facturing Company, Providence, R. I. The disk-anvil 


Ts micrometer calipers, designed especially for 


The blade-anvil micrometer for measuring the diameter of 
forming tools and the depth of narrow grooves 


type of micrometer for measuring the thickness of the 
forms is designed with special disks on the anvil and 
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spindle end to take measurements on forming tools in 
places inaccessible to regular micrometers. The disks 
аге 16 in. in diameter, 1/16 in. thick in the center and 
.020 in. thick at the outer edge. А measurement of a 
form up to % in. deep and over .020 in. in width can 
be taken. The caliper is made to measure only from 
zero to 1 in. by thousandths of an inch. 


The disk-anvil type of micrometer for measuring the thick- 
ness of forms 
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The thin blade ends of the anvil and spindle of the 
blade-anvil micrometer caliper illustrated easily enter 
the narrow slots and grooves of the forming tools. The 
thin blades are .030 in. thick and permit measurements 


10 be taken іп slots or grooves having a depth up to 
7/32 in. This type of micrometer is made in sizes 
measuring from 1 in. to 4% in. by thousandths of an 


inch. 


Standard vertical spindle milling machine 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. L, has recently announced the 
No. 2 standard vertical spindle milling machine 
as a further addition to its line of Standard milling 
machines. The machine is all-gear driven with anti- 
friction bearings from the driving pulley to the spindle 
and in the feed and power fast travel mechanisms. Two 
operating positions are provided, one at the front and 
one at the rear of the table, with all levers controlling 


The Brown & Sharpe standard vertical spindle milling 
machine 


the operation of the machine readily available from 
either position. Dual control for feed changes, a lever 
at the front of the table and one at the rear, facilitate 
feed changes being conveniently accomplished. Speed 
changes in two series are made by a single lever at the 
side of the machine. The rates of feed or speed for 
which the machine is set are indicated by direct read- 
ing dials located above the control levers. The ma- 
chine is equipped with a power fast travel for longi- 
tudinal, transverse and vertical movements, operated by 
a single lever. 

One of the important features of this machine is the 
automatic disengagement of the power fast travel and 
simultaneous engagement of the cutting feed without 
any attention on the part of the operator. This feature 
makes possible a considerable saving in the operator's 
time, as the work can be run up to a point close to the 
cutters before the cutting feed is engaged. It also 
prevents injury to the work and cutters through acci- 
dentally jamming the work into the cutters. 

Automatic lubrication with filtered oil is provided 
for all mechanisms within the column and the driving 
pulley. Automatic oiling is also provided for the knee 
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assembly, a separate pump being installed in the knee 
for this purpose. A single oil well lubricates the saddle 
and table bearings. 

The knee-elevating screw is one piece, does not ex- 
tend below the base of the machine and is completely 
guarded in all positions. 

An automatic feed is provided for the spindle, which 
can be readily controlled from either operating position. 
It is provided with an automatic release at any point. 
The spindle is protected with a telescopic guard. The 
spindle head is counterbalanced and has a micrometer 
stop for controlling depth of cut. 

The machine is available either as belt drive, fitted 
for a motor, or equipped with a motor. When motor 
driven, the motor is located in a well-ventilated com- 
partment in the base and drives by chain and sprockets. 
The motor is mounted in such a manner as to be rigid- 
ly held in place, yet readily accessible. Adjustment of 
the tension in the driving chain is made by an adjust- 
ing screw located outside of the motor compartment. 
The entire drive, either by motor or belt, is adequately 
guarded. 


High speed portable electric 
drill 


O meet the growing demand for a higher speed, 
light weight, 14-in. portable electric drill, the 
United States Electrical Tool Company, Cincin- 


The %-in. portable electric drill equipped with a 
keyless chuck 


nati, Ohio, has placed two designs on the market. The 
one design, designated as the L4-in. special direct-drive 
drill, operates directly on the armature shaft at a speed 
of 10,000 r.p.m. and weighs only 4 lb. The other, 
designated as the 1 -іп. special gear-reduction drill, 
operates at 2,000 r.p.m and is only % lb heavier. 
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A keyless chuck has been added as a new feature of 
these drills. Another feature is the easy accessibility 
to close corners. Both drills use а universal motor 
that operates on direct current or alternating current 


of 60 cycles or less. They are equipped with SKF ball 
bearings throughout, double-silk-insulated enamelled 
armature wire, chrome-nickel-steel gears, one-piece 
frame and commutator head and a trigger switch. 


A 200-ampere d. c. arc-welding set 


RECENT development of the Westinghouse 

Electric & Manufacturing Company, East 

Pittsburgh, Pa., is a 200-ampere DC-DC weld- 
ing set that has particular application in a railroad shop 
where only direct current is available for the driving 
motor of the welding set. It is designed so that either 
а 230- ог 550-volt driving motor may be used. The 
construction is such that the set may be used either as 
a portable or stationary unit. 

The driving motor and generator have a common 
frame and common shaft, supported by ball bearings. 
‘The control is mounted on the top as a part of the 
frame and is protected by a sheet steel cabinet. Three 
roller-bearing wheels, attached to the frame, make the 
set readily portable and give a welding machine with 
small overall dimensions and a low center of gravity. 
For stationary use, the running gear can be omitted. 

The rating of the unit is in accordance with the 
N.E.M.A. standards of practice, which is 200 amp., 1 
Ћг., 50 deg. rise іп a resistance load at 25 volts. The 
welding range is from 60 to 300 amp. 

The driving motor of the set, a special Type S.K., 
wound for either 230 or 550 volts, is compound wound 
and maintains constant speed with a voltage fluctua- 
tion of not more than 10 per cent. The motor-starting 
theostat with low-voltage protection is enclosed and 
mounted in a sheet steel cabinet on top of the set. 

A single-operator, constant-current, differentially 
compound-wound generator, separately excited from 
the motor supply line, is used. The field rheostat of 


A horizontal boring, 


NCREASED range and capacity are the features 

of the No. 50 table-type horizontal boring, drilling 

and milling machine recently placed on the market 
фу the Giddings & Lewis Machine Tool Company, Fond 
du Lac, Wis. The machine has been developed to 
meet the increasing demand for the precision and pro- 
duction possibilities of a table-type machine on still 
larger and heavier work. 

To distribute the heavy loads properly in the handling 
of large work, the bed is of the massive box-type con- 
struction. The bed ways are 13 in. wide, relieved in 
the center, and 48 in. over the outer edges. Provision 
is made on the bottom of the bed for supporting the 
machine on leveling blocks. The Giddings & Lewis 
feature of bolting, tonguing and doweling the column 
to the bed unit, has been employed on this machine. A 
large tongue is machined integral with the bed for 
this purpose. The column is a heavy box section, well 
ribbed in both directions, having a liberal spread, the 
base being 40 in. square. 

The table and saddle unit is of the same general de- 
sign as on the No. 45 machine, built by this company, 
but considerably heavier. To stiffen the table in every 
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Westinghouse 200-amp. direct current portable arc- 
welding set : 


the generator gives a one-dial adjustment over the en- 
tire welding range. 


and drilling machine 


direction, it has been made practically a network of 
heavy ribbing. For adjustment between the table and 
saddle, two taper gibs are provided, one at each end. 
The screw for the cross feed of the table is mounted 
cn ball bearings and arranged with adjustable graduated 
dials on either end. The Bowen system of lubrication 
is Standard equipment for oiling all the ways, gears and 
bearings of this unit. One stroke of the plunger sup- 
plies the proper lubrication to all parts independent of 
the position of the table. 

The spindle head is massively built and the main cast- 
ing is entirely of one piece to furnish perfect and solid 
support to all moving parts. The head unit has been 
made as compact as possible so that it would not be 
an obstacle to the close observation of small work. 
This unit is automatically lubricated. A constant flow 
of oil is furnished to all parts by a pump located in the 
head. 

The speeds and feeds are effected through sliding 
gears and jaw clutches in separate units mounted on 
the bed of the machine and running in oil. The changes 
in speed and feed are accomplished through levers 
easily accessible from the normal operating position. 
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All of the gears are of chrome-nickel steel, case 
hardened, with wide faces and with the teeth rounded 
to facilitate meshing. All the bevel gears in the speed 
train are of the spiral tooth form, giving a smooth 
quiet drive to the spindle. All the main shafts of the 


The Giddings & Lewis No. 50 table-type horizontal boring, 
drilling and milling machine 


speed box are mounted in ball bearings. The power 
is furnished to the machine through two twin-disc 
friction clutches, which adapts the machine particularly 
well to tapping. A gear-change quadrant is included 
in the feed-gear train, so positive leads can be had for 
tapping and threading. 


Portable combination grinder 
and buffer 


A 16-һр. portable grinder and buffer, equipped with 
a ball-bearing motor and a Timken tapered roller- 
bearing grinding spindle, has recently been placed on 
the market by the Hisey-Wolf Machine Company, Cin- 


The Hisey-Wolf 14-hp. portable combination grinder 
and buffer : 


cinnati, Ohio. The grinder is made in both alternating- 
current and direct-current types. The alternating-cur- 
rent type has a speed of 3,425 r.p.m. under no load, 
and the direct-current type has a no-load speed of 3,550 
r.p.m. Both types use 612-in. by 1%4-їп. grinding wheels 
with a 34-in. hole. The net weight, with the guard in 
place, is 42 Ib. 
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Trimming press with steel 
side frames 


te con side frames have been adopted 
for the new trimming press recently placed on the 
market by the Chambersburg Engineering Company, 
Chambersburg, Pa., with a view to eliminating side- 
frame breakage as a hazard of press operation. These 
side frames are strong I-section forgings, and are used 
in conjunction with a heavy semi-steel bed frame and 
yoke. Other features of the construction consist of 
the use of outboard bearings on all shafts and a patent- 
ed friction-slip flywheel. 

The flywheel is so designed as to prevent it from 
bursting and breaking the crank or gears when an over- 
load stalls the press. Тһе energy developed by the 


Chambersburg trimming press equipped with steel 
side frames 


sudden stopping of the machine, instead of expending 
itself by straining all moving parts, is released by the 
flywheel slipping on its hub against friction. Adjust- 
ments of the press are rarely necessary after slipping 
of the flywheel. 

Other new features of the press include the provision 
of roller bearings on auxiliary shafts; directly renew- 
able clutch jaws and cam; a pitman adjustment that 
grips threads the entire length of the screw; high-pres- 
sure grease lubrication of all bearings and contacting 
surfaces; improved method of clutch operation; easier 
operation of the treadle; reduced floor space require- 
ments, and free accessibility of the machine from the 
rear. This press is supplied in either single or double- 
crank construction. 
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News of the Mont. 


Central of New Jersey to rebuild cars 


Tue CENTRAL ОЕ New JERSEY will rebuild 499 ice cars at its 
own shops. These cars, purchased in 1911 and 1916, have 
reached a period when it is necessary to give them general 
repairs. Instead of rebuilding them as ice cars for which 
there is little demand at the present time, the railroad has 
decided to rebuild them as single-sheathed box cars. They 
are equipped with all steel underframes, and cast steel trucks 
and, when rebuilt, will have incorporated in them modern 
improvements of present day construction. These cars, while 
of 80,000 lb. capacity, will carry a load limit of 92,400 Ib. 


Railroad Division, A. S. M. E. adopts policies 
for its activities 


Tue Executive Committee, Railroad Division, American 
Society of Mechanical Engineers, recently adopted a statement 
of policies and objects to serve as a general. basis for its future 
work and activities. These policies, according to a statement 
which was released by the committee on Monday, November 5, 
1928, will be followed by the Executive Committee in the 
future conduct of the affairs of the Railroad Division as far 
as possible. In connection with the stated policies under 
which it is now operating, the Railroad Division, Sub-Com- 
mittee оп. Relations with the Local Sections, has been enlarged 
+o ten members. Each member of this sub-committee has been 
selected from A.S.M.E. local section territories in which there 
are one or more large railroad or railway supply industrial 
centers. 

The members of this sub-committee have full authority to 
represent the Executive Committee in all matters of concern 
to the Railroad Division in their respective territories. This 
sub-committee has been assigned the work of co-operating with 
all the local sections, except the Metropolitan Section, the 
relations with which are taken care of by another sub-com- 
mittee under the chairmanship of A. F. Stuebing, chief engi- 
reer, Bradford Corporation, New York. Following is the 
personnel of the Railroad Division, Sub-Committee on Rela- 


tions with the Local Sections: 

Eliot Sumner (chairman), assistant to general superintendent motive power, 
Pennsylvania, Broad Street Station, Philadelphia, Pa. 

L. P. Michael, mechanical engineer, Chicago & North Western, Chicago. 

T. C. McBride, consulting engineer, railroad department, Worthington 
Pump & Manufacturing Company, Philadelphia, Pa. 

J. C. McCune, assistant director of engineering, Westinghouse Air Brake 
Company, Pittsburgh, Pa. 

C. E. Barba, mechanical engineer, Boston & Maine, Boston, Mass. 

E. D. Campbell, American Car & Foundry Company, St. Louis, Mo. 

F.-E. Russell, mechanical engineer, Southern Pacific, San Francisco, Cal. 

George Hillyer, mechanical engineer, Southern, Washington, D. C 

Prof. A. J. Wood, Pennsylvania State College, State College, Pa. 

D. W. Robertson, department of special development, National Malleable 
& Steel Castings Company, Cleveland, Ohio. 


A new feature has been incorporated into the program of 
the Railroad Division, which the Executive Committee plans to 
make an annual event. The Railroad Division, Sub-Committee 
on .Meetings and Papers, has culled the entire program of the 
society's annual meeting and is sponsoring a railroad program 
of 33 papers, only four of which are being presented by the 
Railroad Division. This program was published in the Novem- 
ber issue of the Railway Mechanical Engineer. 

Utilizing the annual meeting of the society as a national 
meeting, together with the National Exposition of Power and 
Mechanical Engineering, which is held during the same week 
in the Grand Central Palace, conforms to the policies and 
objects under which the Railroad Division is now operating. 
Following is part of the statement of policies and objects: 

Maintain a professional division of the A. S. M. E. in which mechanical 
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engineers employed in both the railroad and the railway supply industries 
are members on the same basis, having equal privileges of the floor in the 
presentation and discussion of papers. 

Advance and promote mechanical engineering as a profession in the 
railroad and railway supply industries. 

Endeavor to avoid, as much as possible, duplication of effort on the 
of the American Society of Mechanical Engineers and the various official 
and semi-technical railway associations. 

Afford a "technical clearing house" for the presentation of the mechani- 
cal engineerin phases of proprietary development that can not be offi- 
cially approved by the railroads, but, on the other hand, can be considered 
and discussed írom a technical and professional standpoint. 

Endeavor to obtain papers on advanced technical theories of design, etc., 
the development oí which has not as yet reached the stage to warrant con- 
sideration in practical applications. 


REPRESENTATIVES of the American Railway Association, con- 
sisting of W. H. Clegg, chief inspector of air brakes and car 
heating equipment, Canadian National; R. C. Burns, assistant 
engineer, Pennsylvania, and G. H. Wood, general air brake 
instructor, Atchison, Topeka & Santa Fe, recently participated 
in a service test on the Butte, Anaconda & Pacific of the auto- 
matic connector developed by the Consolidated Connector Cor- 
poration, Cleveland, Ohio, for automatically coupling air and 
steam hose between passenger and freight cars. 


REPRESENTATIVES ОЕ Germany's four leading locomotive 
plants who met recently to discuss the situation of the loco- 
motive industry and to devise ways and means to improve it, 
have decided to enter into a working agreement for the pur- 
pose of promoting the interests of the German locomotive 
industry as a whole, according to a recent report made public 
by the Department of Commerce. 

The agreement, in its present form, does not contemplate 
fusion or cartel measures of any kind. It is designed merely 
as an attempt to place the industry on a firm basis by limiting 
production to the requirements of the market. It is planned 
to stop locomotive production in the weaker plants by making 
it worth their while to turn to the manufacture of other 
products required by those engaged in the locomotive industry. 

At present there are 21 locomotive factories in Germany, of 
which 20 are in operation. Their capacity exceeds the coun- 
trys requirements by two-thirds and exports do not absorb 
anything like the surplus. 


— 


Meetings and Conventions 


Fourth Annual Welding Conference at Purdue 


Purpvue University will hold its fourth annual conference 
on welding at Lafayette, Ind., December 12, 13 and 14, noe 
the direction of the Engineering Extension Department and the 
Department of Practical Mechanics, with the School of Chem 
cal Engineering and the manufacturers of welding equipment 
co-operating. The conference will be devoted to the applica- 
tions of electric, oxy-acetylene and thermit welding to ee 
facturing and repair operations. Provisions will be made tor 
exhibits and demonstrations. 


secretaries, dates of nest or р ior 


The following list gives names 0 
f P s mechanical associations 


meetings and places of meeting o 
clubs. York. Net 
Arr-Braxe Assocration.—T. І. Burton, 165 Broadway, AS in 
meeting, April 30-May 3, 1929, at Mo ghe Жу R 
AmerIcaN RAILWAY  AssociATION | DIVISION — ECHA — meeting 
Нано, 431 South Dearborn St., Chicago. Annual meet! 
une, , at s Angeles, Cal. rne 
Division V.—EQuiPMENT PAINTING SecTion.—V- R. Hawtho 


Chicago. Next meeting, September, 1929. Vesey 
Division VI.—PURCHASES AND STORES.—W- J. Farrell, 30 
St., New York. 
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AMERICAN RAILWAY Тоог Foremen’s Assoctariux.— С. С. Macina, 11402 
Calumet avenue, Chicago, Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. 

AMERICAN ЅОСІЕТҮ ОР MECHANICAL ENcINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
юп, associate editor, Railway Mechanical Engineer, 30 Church St., 

ew York. 

AMERICAN Society ror Sree. Treatinc.—W. Н. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN Society FOR Testing MarzziALs.-—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WrLbING Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

ASSOCIATION or RAiLWAY ELECTRICAL ENGINEERS.— Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, 1 

CANADIAN. Raitway CLuB.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting 
December 10, 8:15 p. m. Paper on employee education will be 
read by H. j. Heisler, sleeping, parlor and dining car дератышепг, 
Canadian Pacific, Winnipeg. ddress by Sir H. W. Thornton, 
president, Canadian National. 

Can FOREMEN's AssOCIATION OP CHICAGO.—G. К. Oliver, Chicago & Alton, 
Chicago, Il. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel Chicago. Next 
meeting, December 10, 8 p. m. Paper on how to reduce bad order 
cars will be read by K. F. Nystrom, superintendent car depart- 

t, C. M. St. P. & P. 

Car FOREMEN'S AssocIATION or Sr. Louts.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
month, aor June, July and August, at Broadview Hotel, East 
St. Louis, Il. А 

Сла Foremen’s Crus or Los Амсғілѕз.—]. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
‘Pacific Electric Club building, Los Angeles, Cal. 

CxwrRAL RaiLway Crus.—H. D. Vought, 26 Cortlandt St, New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR INSPECTORS AND CAR FOREMEN'S ASSOCIATION.— 
See Master Car Builders' and Supervisors Assn. EE 

CiNCINNATI Rartway CLUs.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLEVELAND RaiLway CLus.— Е. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except Iu August and 
September, at Hotel Hollenden, East Sixth and uperior Ave. 

ANTERNATIONAL RAILROAD Masten BLACKSMITHS’ AssociATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. Е 

International RaiLWav FuzL AssociATION.—L. С. Plant, Railway Ех- 
change, 80 Е. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, Мау 7-10, inclusive. "n 

SNTERNATIONAL RAILWAY GENERAL OREMEN'S AssocraTion.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. А 

100181АМА Car DEPARTMENT AssociaTion.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master Borrexnmakers’ Assocration.—Harry D. Vought, 26 Cortlandt St., 
Мет Хоп. Annual meeting May 21-24, 1929, Hotel Biltmore, 

tlanta а. 

Master Car’ BUILDERS’ AND SUPERVISORS’ ASSOCIATION. А. S. Sternberg, 
master car builder, Belt Railway of Chicago, Chicago. р 

New Encranb_Rarrroap CLus.—W. Е. Cade, Tr., 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel, 

Boston. ext meeting, December 11. Paper on Budget or allotment 

of railway purchases will be ponen by D. C. Curtis, chief 

urchasing office C. M. St. P. P. 

ойк RaiLRoAD CLus.—H. D. Vought, 26 Cortlandt St., New York. 

Meetings third Friday in cach month, except June, July and August, 

at 29 Thirty-ninth St., New York. И = 

Pacierc Rartway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
-Regular meetings, second Tuesday of each month in San Francisco 
aul Oakland, Cal.. alternately. 

Rattway Can DEPARTMENT OFFICERE. ‘Assocration.—See Master Car 
Builders’ and Supervisors’ Association. И 

Rartway CLUB or Greenvitte.— Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. й 

Rartway Cae PrrrssURGH.—]. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth T ursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louvis Rai wav Crus.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 

une, July and August. ТОУ}. 

СУРЕ. un SournwestERN RaiLway Crus.—A. T. Miller, Р. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, july, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

SourHwzsr Master Car BUILDERS! AND SorkRvi SORS ASSOCIATION. —See 
Master Car Builders’ & Supervisors’ Association. : 
Талуклно Енсїмккк'з Assocration.—W. О. Thompson, 1177 East Ninety- 

eighth St., Cleveland, Ohio.—Annual meting Hotel Sherman. . 

Western Rattway Crus.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 


ЈоѕерНн T. Ryerson & Son, Inc., Chicago, has taken on the 
Millers Falls line of portable electric tools. 


W. D. Otter, with office in the Rialto building, San Fran- 
cisco, Cal., has been appointed Pacific Coast representative of 
the Locomotive Finished Material Company, Atchison, Kan. 


A. J. Gates, representative of the Baker-Raulang Company, 
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Cleveland, Ohio, has been promoted to the position of chief 
sales executive. 


Tue Ross Heater & Мес. Company, Іхс., has opened an 
office at 121 North Broad street, Philadelphia, Pa., under the 
direction of J. W. Spencer, Jr. 


Tue Онто INJECTOR COMPANY, Wadsworth, Ohio, has opened 
a southwestern branch office at 908 Daniels building, Tulsa, 
Okla., with E. C. Powell in charge. 


ARTHUR Н. Annorr, INc., 88 Broad street, Boston, Mass., has 
been appointed district sales agent for the New England terri- 
tery, of the Roller-Smith Company, New York. 


W. D. Orter, with office in the Rialto building, San Fran- 
cisco, Cal, has been appointed Pacific Coast representative of 
the Electro-Motive Company, Cleveland, Ohio. 


Freperick K. CoPELAND, president of the Sullivan Machinery 
Company since 1892, died suddenly at Claremont, N. H., on 
November 10, following an attack of peritonitis. 


THE STANDARD Courter CoMPANY has moved its Chicago 
office from 122 South Michigan avenue to the State Bank 
building, La Salle and Monroe streets. 


THE GENERAL AMERICAN TANK САВ ConPoRATION, Chicago, 
has acquired the Buffalo Steel Car Company, Buffalo, N. Y., 
and will operate it as a subsidiary. 


М. J. Kamen, representative of the Detroit Lubricator Com- 
pany, New York, has been appointed sales and service engineer 
in the railroad department of the Alemite Manufacturing 
Corporation, Chicago. 


C. A. Lipprg, vice-president of the Pullman Car & Manufac- 
turing Corporation has been elected president, to succeed D. A. 
Crawford who has been elected executive vice-president of the 
Pullman Company. 


Vernon C. Warp, formerly manager of sales of the steel 
construction department of the Jones & Laughlin Steel Cor- 
poration, ‘has been appointed vice-president of the J. B. 
French Company, Chicago. 


‘Frank J. Baumis has resigned as president of the Shaw 
Crane-Putnam Machine Company, Inc, and as vice-president 
and director of Manning, Maxwell & Moore, Inc, to become 
associated with the Ingersoll-Rand Company, New York. 


THe Bove & Emmrs MacHINE Toot Company, Cincinnati, 
Ohio, has appointed Knickerbock, Cram & Co, Inc, 7 East 
Forty -second street, New York, as agents for its line of 
lathes in the New York territory. ` 


Tue INDEPENDENT PNEUMATIC Toot CoMPANY, Chicago, will 
build an addition to its factory at Aurora, Ill. The new struc- 
ture will consist of a modern, fireproof building of concrete 
construction and will add 36,000 sq. ft. to the present capacity. 


К. J. WonkiNG, representative of the Central Alloy Steel 
Corporation, Masssillon, Ohio, has been promoted to district 
sales manager, with headquarters at Cincinnati, Ohio, to suc- 
ceed J. D. Dearth, resigned. 


S. W. Perry, Monmouth, Ill, who formerly represented the 
DeVilbiss Company, Toledo, Ohio, has joined the sales organ- 
ization of the Alexander Milburn Company, Baltimore, Md, to 
travel the middle western territory. 


C. B. Moore, vice-president of the Oxweld Railroad Service 
Company with headquarters at Chicago, has been elected chair- 
man of the board. J. H. Rodger, formerly vice-president of the 
Safety Car Heating & Lighting Company has been elected vice- 
president of the Oxweld Railroad Service Company. 
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T. Н. WittraMs has been appointed manager of railway sales 
of the Gunderson Process. This process is used for the pre- 
vention of pitting, grooving, and general corrosion in loco- 
motive boilers, and is being manufactured and sold by the 
Electro-Chemical Engineering Corporation, 621 South Kolmar 
avenue, Chicago. 


Tue Bove & Еммеѕ МАСНІХЕ Toot Company, Cincinnati, 
Ohio, has appointed the Camm-Blades Machinery Company, 
610 Michigan street, Milwaukee, Wis., as its agent in the Mil- 
waukee territory. The Cadillac Machinery Company, 414 Fisher 
building, Detroit, Mich., represents the Boye & Emmes Com- 
pany in the Detroit territory. 


THE ASSOCIATION OF MANUFACTURERS OF CHILLED CAR 
WHEELS which held its annual meeting at the Congress Hotel, 
Chicago, on October 23, elected the following officers for the 
ensuing year: President and secretary, G. E. Doke; vice- 
presidents, J. A. Kilpatrick, W. C. Bickerman, D. Н. Sherwood; 
treasurer, E. P. Ward and consulting engineer, Г. К. Vial. 


CoMPLETING 20 years of industrial cleaning service, the 
technical staff, field service men and executives comprising the 
organization of Oakite Products, Inc., met in the general offices 
at New York, November 14 to November 17, on the occasion 
of their annual sales conference. District managers and repre- 
sentatives from 33 states and Canada came together in daily 
discussion. One of the interesting phases of the convention 
was the demonstration of paint stripping on the side of a full- 
sized locomotive tender, the operation being performed by 
apparatus designed and built by the service department of 
Oakite Products, Inc. 


Raru К. Weser has been elected president; Henry H. Cust, 
vice-president, and L. G. Sever, assistant to the president, of the 
Mt. Vernon Car Manufacturing Company, Mt. Vernon, Ill. 
Mr. Weber was born in 
Fairweather, Adams 
county, Ill, in 1868. 
After attending the 
Illinois State Normal 
University, Normal, 
Il, he entered the 
employ of the Mt. Ver- 
non Car Manufactur- 
ing Company in 1890 
as a clerk to the super- 
intendent, later serving 
as shipping and receiv- 
ing clerk апа chief 
clerk. From 1902 to 
1908 he was secretary 
and in the latter year 
was promoted to vice- 


president. Mr. Cust 
— was born in  Alle- 
Ralph K. Weber gheny, Pa, and en- 


tered business in 1880 

as an iron broker at 
St. Paul, Minn. From 1884 to 1896 he was secretary of the 
Springfield Iron Company, Springfield, Ill., and from the lat- 
ter date until 1903 was business manager of the New York 
Commercial, New York. In 1903 he became connected with 
the Lumber Mineral Company, Mt. Olive, Miss., and in 1918 
became assistant to the president of the Mt. Vernon Car Man- 
ufacturing Company. In 1928 he was also elected vice-presi- 
dent of the J. P. Devine Manufacturing Company, Inc, at 
Buffalo, N. Y. 


Tue BurrALo Force Company, Buffalo, N. Y., is celebrating 
its fiftieth anniversary. In 1878 Charles F. Brunke and Chas. 
Hammelman, partners, began the manufacture of the portable 
forge originated by Mr. Hammelman, but after a year of dis- 
appointments sold to W. F. Wendt. In 1888 H. W. Wendt, a 
brother of W. F. Wendt, was admitted to the firm, and in 
1903 the plants of the Geo. L. Squier Manufacturing Company 
and the Buffalo Steam Pump Company were acquired. In 
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1916 W. F. Wendt sold his entire interest to his brother, who 
then became president of the reorganized company. 


WiLLIAM McBmnipg, president of the Fort Pitt Spring & 
Manufacturing Company, Pittsburgh, Pa., resigned as of 
October 31. Mr. McBride, who was the principal stockholder 
in the company, has sold his interests to Pittsburgh, New 
York, and Cleveland interests—Ralph Н. Tate, Pittsburgh, 
Henry S. Sherman, Cleveland, and C. H. Collins, New York. 
The company is being continued as The Fort Pitt Spring 
Company. Mr. McBride was graduated as a civil engineer 
from the Rensselaer Polytechnic Institute, in the class of 1899, 
and has been identified with the spring industry since 1906. 


Joun К. Saw, vice-president and director of the Celotex 
Company, was killed by the accidental discharge of his shotgun 
while duck hunting near Arlington, S. D., on November 2. 

He was born on August 
3, 1872, in Dane county, 
Wis., and was educated 
at Poinette Academy in 
Wisconsin and the 
Northern Indiana Col- 
lege, Valparaiso, Ind. 
After completing his 
schooling he engaged 
in furniture manufac- 
turing as a member of 
the firm of Peek, Dahl- 
| berg & Shaw, Minne- 
apolis, Minn. In 1910 
he became associated 
with B. G. Dahlberg, 
and from 1917 to 1921 
was sales manager of 
the Insulite Company, 
Minneapolis. He was 
one of the organizers 
of the Celotex Com- 
pany in 1920, being 
elected vice-president and sales manager. During the past year 
he relinquished his duties as sales manager in order to rest. 


John K. Shaw 


James T. MILNER, vice-president of the Standard Car Truck 
Cempany, Chicago, died on November 19 at Coral Gables, Fla, 


from complications following a paralytic stroke. He was born 
i P on November 29, 1861, 


at Norwich, N. Y., and 
entered the employ of 
the Pullman Company 
in 1880. He was later 
promoted to assistant 
purchasing agent, 
which position he held 
until 1893 when he re- 
signed to become west- 
ern sales agent of the 
Pressed Steel Car 
Company, with head- 
quarters at Chicago. 
From 1901 until 1904 
he was engaged in the 
railway supply busi- 
ness. In 1908 he en- 
tered the employ 0 
the Standard Car 
Truck Company 4 
vice-president. 


James T. Milner 


H. E. Снисолт has been appointed manager of sales of ке 
air dump car division of the Koppel Industrial Саг & docs i 
Company, with headquarters at Pittsburgh, Ра. Mr. Chilco? 
was born in Orbisonia, Pa., and entered railroad service in He 
as a machinist helper on the Pennsylvania at Pittsburgh. ad 
served successively as work inspector, gang foreman and 10 
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man of the air brake department until 1906, when he resigned to 
enter the employ of the Westinghouse Air Brake Company as 
traveling inspector, with headquarters at Richmond, Va. Sub- 
sequently, he was transferred to the sales department of that 
company at Pittsburgh and continued in sales work until 1918, 
when he resigned to become manager of the Clark Car Com- 
pany. In 1926 he severed this connection and for the past two 
and one half years has been engaged in consulting commercial 
engineering work. 


Есвект HaBBERTON Gorn, president of the Vapor Car Heat- 
ing Company, Inc, Chicago, died at his summer home at 
Holland, Mich, on November 3, aíter an illness of four 
months. Mr. Gold was 
born in Cornwall, 
Litchfield county, 
Conn. on January 3l, 
1868, and graduated 
from Stevens Institute 
of Technology in 1889. 
He started in the car 
heating business with 
the Gold Car Heating 
& Lighting Company, 
and in 1903 established 
business under his own 
name. In 1906 he or- 
ganized the Chicago 
Car Heating Company, 
of which he was the 
president until 1917, 
when the Chicago Car 
Heating Company and 
the Standard Heat & 
Ventilation Company, 
New York, combined 
and formed the Vapor Car Heating Company, of which com- 
pany he was elected president. 


Egbert H. Gold 


Wa ter L. ConweLL, president of the Safety Car Heating & 
Lighting Company, New York, has also been elected president 
of the Vapor Car Heating Company, Inc., Chicago., and the 
Vapor Car Heating 
Company of Canada, 
Ltd., to fill the unex- 
pired term of Egbert 
H. Gold, deceased. Mr. 
Conwell was born at 
Covington, Ку, оп 
January 25, 1877, and 
graduated from Manu- 
al. Training High 
school, Philadelphia, 
and the engineering de- 
partment of the Uni- 
versity of  Pennsyl- 
vania. He served with 
the Tennis Construc 
tion Company, railway 
contractors, and in 
1898 was appointed 
chief engineer. From 
1901 to 1911 he was a 


Walter L. Conwell salesman with the 
Westinghouse Electric 
& Manufacturing Company. He then served until 1916 as 


president of the Transportation Utilities Company, dealers in 
railway supplies, and in 1916 was appointed assistant to the 
president of the Safety Car Heating & Lighting Company, and 
since 1919 has been its president. He is also chairman of the 
board of the Pintsch Compressing Company, president of the 
Safety Export Company and the Realty Securities Company, 
vice-president of the Ellcon Company and a director of the 
Standard Coupler Company and of the Vapor Car Heating 
Company. 


Cuartes M. Mucunic, vice-president of the American Loco- 
motive Sales Company at New York, has resigned. 
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Trade Publications 


Cranes AND TroLLEYs.—Conco cranes and trolleys, designed 
for use in general manufacturing plants, structural shops, foun- 
dries, etc., where material handling is necessary are described 
and illustrated in catalogue No. 110 issued by H. D. Conkey & 
Company, Mendota, Ill. 


“Don'ts FOR CUTTER GRINDERS.— This is the title of an eight- 
page illustrated brochure issued by Goddard & Goddard, De- 
troit, Mich. The booklet explains why one must know some- 
thing of the structural changes of tool steel when subjected to 
the localized heat of a grinding wheel. 


Sırocco Unit HEATERS.—Bulletin No. 7418 of the American 
Blower Corporation, Detroit, Mich., points out the character- 
istics and specifications of high and low pressure type Sirocco 
unit heaters for floor and ceiling applications. The construc- 
tion and application of the heater is described and illustrated in 
cetail. 


Bowser EQuipMENT.—S. Е. Bowser & Co., Inc, Ft. Wayne, 
Ind., describes and illustrates in a 72-page booklet a complete 
line of equipment for storing and dispensing gasoline, lubricat- 
ing oils, paints, paint oils, burning oils, and other liquids 
(acids excepted). Particular attention is given to the applica- 
tion of this equipment to the railroad industry. 


WATER SorrENERS.—Crystalite is the subject of an illustrated 
bulletin No. 183 issued by the International Filter Company, 
333 West Twenty-fifth Place, Chicago. The booklet, which 
contains 16 illustrated pages, discusses the chemistry of zeolite 
water softening, the early history and development of zeolite, 
the advantages of upflow softening illustrated with curves, 
the adaptability of crystalite to upflow softening, etc. 


ParENTs.—Richards & Geier, 274 Madison avenue, New 
York, is distributing, free of charge, the fourth edition of 
"Patents—Law and Practice," which has been completely re- 
vised by one of the original authors, Oscar A. Geier, in an 
endeavor to give up-to-the-minute information to lawyers, 
manufacturers, merchants, and those generally interested in the 
subject of inventions and trade marks, both in the United 
States and foreign countries. 


McCrosky Соѕт-Соттіхс Toors.—Catalogue No. 11 of the 
McCrosky Tool Corporation, Meadville, Pa., is an illustrated 
book of 64 pages, divided into three sections, the respective 
sections describing McCrosky super adjustable reamers, Ideal 
machine reamers, floating holders for reamers, taps, etc.; Wiz- 
ard quick change chucks and collets and friction safety tap 
holders, and time-savers for engine lathes, including turrets, 
steadyrests and face plates. 


Tureap-Cuttinc Die Heaps.—Chapters on the Land-Matic 
head for turret lathes and screw machines, the Landex head 
for automatic screw machines, the Lanco head for automatic, 
semi-automatic and hand-operated threading machines, and 
Victor taps comprise catalogue: No. 30 of the Landis Machine 
Company, Waynesboro, Pa. Two other catalogues describe 
Landis pipe threading machines, pipe threading and cutting off 
machines and pipe and nipple threading machines. 


Saw SHARPENING AND КхівЕ Grinpinc.—Two booklets de- 
scriptive of saw sharpening and knife grinding in southern and 
western saw mills have been prepared by the Norton Company, 
Worcester, Mass. In these booklets the more common and im- 
portant factors that, in addition to the different saw steels or 
the grinding wheel itself, affect wheel action are pointed out 
and discussed, and specific recommendations given for each of 
eleven types of work under which grinding wheels may be 
classified. 
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Personal Mention 


General 


J. A. ANDERSON, shop superintendent of the Chicago, Mil- 
waukee, St. Paul & Pacific at Milwaukee, Wis., has been pro- 
moted to assistant superintendent of motive power, in charge of 
shops and machinery for the system. 


С. R. WuisLer, superintendent of the Chicago, Springfield 
& St. Louis and the Jacksonville & Havana, has been appointed 
superintendent of motive power, with headquarters as before 
at Springfield, Il. 


Tuomas W. Carr, chief draftsman to the mechanical en- 
gineer of the Pittsburgh & Lake Erie, has been appointed 
mechanical engineer, with headquarters at Pittsburgh, Pa., suc- 
ceeding Charles Н. 
McConnell, . deceased. 
Mr. Carr was born at 
Carnegie, Pa, on No- 
vember 13, 1892, and 
was educated in the 
public schools of that 
city, and also attended 
the Carnegie Institute 
of Technology at 
Pittsburgh. Не en- 
tered the service of 
the Pittsburgh & Lake 
Erie on February 1, 
1911, as a machinist 
apprentice. He com- 
pleted his apprentice- 
ship on December 1, 
1915, and served as a 
machinist until Janu- 
ary 1, 1917, when he 
was promoted to shop 
draftsman and ap- 
prentice instructor. On January 1, 1920, he became mechanical 
estimator, and on September 1, 1920, was appointed chief 
draftsman to the mechanical engineer. 


T. W. Carr 


Master Mechanics and Road Foremen 


СЕОЕСЕ ScHEPP has been appointed master mechanic of the 
Wichita division of the Missouri Pacific, with headquarters at 
Wichita, Kan., succeeding J. B. Crahan. 


J. B. СкАнАм, master mechanic of the Missouri Pacific at 
Wichita, Kan., has been transferred to the Memphis and Little 
Rock divisions, with headquarters at McGehee, Ark., to replace 
W. A. Curley, deceased. 


Е. D. Situ, traveling fireman on the Manitoba district of 
the Canadian National, with headquarters at Sioux Lookout, 
Ont., has been promoted to master mechanic at Rainy River, 


Ont. 


Warren D. GocHENOUR has been appointed master mechanic 
of the Rocky Mountain division of the Northern Pacific, with 
headquarters at Missoula, Mont., succeeding Sutton H. Draper, 
who retired on November 1 after 45 years of continuous 
service with that railroad. 


THE JurispicTion oF Р. L. Mullen, master mechanic of the 
lilinois division of the Chicago, Milwaukee, St. Paul & Pacific, 
with headquarters at Savanna, Ill, has been extended to in- 
clude the Dubuque division. 


К. C. HEMPsrEAD, master mechanic of the Dubuque division, 
оі the Chicago, Milwaukee, St. Paul & Pacific, at Dubuque, Ia., 
bas been promoted to shop superintendent with headquarters 
4t Milwaukee, Wis, succeeding J. A. Anderson. 
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Car Department 


E. F. Davis, general car foreman of the Baltimore & Ohio 
at Cumberland, Md., has been transferred to Pittsburgh, Pa. 


ARTHUR H. Keys, general car foreman of the Baltimore & 
Ohio, at Baltimore, Md., has been transferred to Cumberland, 
Md., succeeding E. F. Davis. 


Car. W. Frey, superintendent of shops of the Michigan 
Central at Detroit, Mich., has been promoted to master car 
builder, with headquarters in the same city. Mr. Frey ha 
been in the service of the Michigan Central for about 16 years, 
He was born on March 11, 1888, at Sandusky, Ohio, and is a 
graduate of the high school of that city, entering railway 
service in June, 1902, as a laborer and material carrier on 
the Lake Shore & Michigan Southern (now part of the New 
York Central). During 1904 he was employed as a clerk and 
stock keeper and for the following 11 years he served suc- 
cessively in the car repair department of the L. S. & M. S, 
as a piece work inspector of the Lake Erie & Western (now 
part of the New York, Chicago & St. Louis), as general work 
inspector of the Wheeling & Lake Erie and the Michigan 
Central, and as chief contract inspector on the latter road. 
In October, 1916, Mr. Frey became assistant general foreman 
of the Michigan Central and general foreman in August, 1917. 
He was promoted to superintendent of shops at West De- 
troit, Mich., in February, 1922. 


Purchases and Stores 


FRANK Cooper has been appointed assistant purchasing agent 
o! the Canadian Pacific, with headquarters at Vancouver, B. C. 


К. J. Wuite has been appointed purchasing agent of the 
Canadian Pacific at Calgary, Alta. 


J. AnNorT has been appointed assistant purchasing agent of 
the Canadian Pacific, with headquarters at Calgary, Alta. 


W. T. Рид мв has been appointed assistant purchasing agent 
of the Canadian Pacific, with headquarters at Winnipeg, Man. 


W. J. Burns has been appointed assistant purchasing agent 
of the Canadian Pacific, with headquarters at Montreal, Que. 


К. Н. YanNELL has been appointed assistant purchasing 
agent of the Canadian Pacific, with headquarters at Quebec. 


Joun Eaton has been appointed assistant to the general pur- 
chasing agent, of the Canadian Pacific, with headquarters at 
Montreal, Que. 


Е. C. P. Соѕнімс, purchasing agent of the Canadian Pacific 
at Calgary, has been transferred in the same capacity to Van- 
couver, B. C. 


T. M. McKeown, purchasing agent of the Canadian Pacific at 
Vancouver, B. C., has been appointed assistant general purchas- 
ing agent, with headquarters at Montreal, Que. 


Obituary 


WiLLIAM A. Сокку, master mechanic of the Little Rock 
division of the Missouri Pacific, with headquarters at McGehee, 
Ark, died in the Missouri Pacific hospital at St. Louis, Mo. 
on October 27, following a protracted illness. 


Georce Тномрѕом, who was master mechanic of the Union 
Pacific at Omaha, Neb., from 1903 to 1906, and superintendent 
of motive power of the Denver, Northwestern & Pacific (now 
the Denver & Salt Lake), with headquarters at Utah Junction, 
Colo, from 1906 to 1913, died at Los Angeles, Cal, on June 
27 following an illness from acute indigestion. Since 1913, 
Mr. Thompson had been with the Oxweld Railroad Service 
Company, and at the time of his death he was district supe” 
intendent at Los Angeles. 
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IS THE J^ | 9 125 
SYMINGTON 
DOUBLE TRUSS SIDE FRAME 


STUDY THE RESULTS OF 


COMPARATIVE TESTS 
PAGES 66 & 67 


INCREASED SPRING CAPACITY. 
GREATER STATIC STRENGTH. 
HiGHER RESISTANCE TO FATIGUE. 

LESS DEFLECTION AND SET. 

GREATER BOLSTER STABILITY. 

ALL А. R. A. COILS—ON THE SAME LEVEL. 
DECREASED WEIGHT. 


DUI M е а 


THE GOULD COUPLER CO. 


NEW YORK CHICAGO BALTIMORE ST. LOUIS 
Works: Depew, N. Y. SAN FRANCISCO Adanac Supplies, Ltd., Montreal 
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ngersoll Rod Machine 


MAS 


The Ingersoll Inclined Rail Milling Ma- 
chine is so widely used and has proved so 
successful for rod milling that it is prac- 
tically a standard for that class of work. 


The 75 horsepower machine illustrated 
will accommodate a pair of rods, up to 24 
inches wide. The Ingersoll universal rod 
fixtures shown on the machine hold any rod 
securely for slabbing, channeling or edging, 
and greatly increase the efficiency of the 
machine by reducing set-up time. 


Ingersoll slabbing and channeling cutters 
give a good finish under heavy cuts at un- 


А Four main rods being edged оп 
usually high feeds. The combination of ma- an Ingersoll. The cutters are Inger- 
chine, fixtures, and cutters, built by the same soll 9"x24" helical inserted tooth 


IEE s я ds аге 
organization for use together, is one that is a ig вабна тив а 


held in Ingersoll fixtures. Note the 
unexcelled. 


absence of interference from clamps. 
Ingersoll equipment for railroad shops is 


fully described in Bulletin No. 46, which will 
be sent on request. 


MILLING MACHINES AND THEIR EQUIPMENT 


Rockford lllinois.U.S.A. | 


Vol. 102 Number 12 


tter, 
Published monthly by Simmons-Boardman Publishing Company, 34 North Crystal Street, East Stroudsburg, Pa. Entered as second class тё 
March 10, 1928, at the post office at East Stroudsburg, Pa., under the act of March 3, 1879. 


The Ingersoll Milling Machine Co. 


ОЕСЕМВЕВ, 1928 RAILWAY MECHANICAL ENGINEER 3 


.. NOW READY! 


| : 


ABUNDANT POWER for all REQUIREMENTS 


Heavy Cuts—at High Table Speeds or with Straight-in-feeds . . 


ABUNDANT POWER The New Brown & Sharpe 


ED 


a Booklet that will 


point the way to 
LOWER GRINDING COSTS— "is 


HIS booklet, which describes the outstanding features " " 
| of the new Brown & Sharpe Plain Grinding Machines, No. 30 (12 x 18) 
should be in the hands of everyone interested іп ап No. 32 (12 x 36’) 
advanced standard of performance for his production grindin " " 
desscement: d $ E SOLE No. 33 (12' x 48") 


Many of the features described are entirely new,—the results No. 35 (12 x 72 ) 
of the effort of Brown & Sharpe engineers to design machines MODIFIED MACHINES 
that will meet future requirements as well as today’s demand Nos. 30A, 32A, and 33A 


for better grinding. (Power Table Feed for Wheel Truing, 


° Ф апа Ром Сг Feed) 
If you have not already received a copy, write for one today. Lb eis 


Specifications of any particular size in which you are in- Nos. 30B, 32B, and 33B 
terested will be included with the booklet at your request. Piin. CURA, ана бор. CORNY 


BROWN #4 SHARPE 


BROWN & SHARPE МЕС. СО. PROVIDENCE, R. I., U. S. A. 
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The Economy Way —from Stock to Service 


LANK bolts cost less to carry demands such a practice imposes. 
than threaded bolts. The ideal Even the adjustment of dies is made 
condition, therefore, is to thread while the machine is in motion. 


them as they’re needed. 
Add the savings of lower stock costs 


Acme Threading Machines permit to those effected by fast production 
this practice because they are steady, and you have “the economy way"— 
swift and accurate and can meet the from stock to service. 


Send for the Acme Catalog and 
study these machines in detail. 


These bolts were forged on 
an Acme Forging Machine, 
details of which will also be 
sent on request. 


THE 
ACME MACHINERY CO. 


Cleveland Ohio 


—— M - 
pum A n Inm 
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THE J&L TURRET LATHE 


WITH ITS STANDARD TOOL OUTFIT 
IS READY FOR EVERY JOB— QUICK 
TO SET UP—ABLE TO TAKE HEAVY 
CUTS — ACCURATE IN DUPLICATION 


OF SIZES 
Jones & Lamson Machine Co. 
JONES & LAMSON Springfield, Vermont JONES & LAMSON 
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ques |M PROV ED eee 
Davis Expansion Car Wheel Boring Tools 


MICROMETER ADJUSTMENT 
TO EXPAND CUTTERS 


DAVIS SPECIAL 2 in 1. 


TOOLS ARE FURNISHED IN 
SEVERAL STYLES TO SUIT 
REQUIREMENTS OF ANY 
BORING MACHINE--FOR COM- 
PLETE INFORMATION WRITE 
FOR CIRCULAR L2. 


MICROMETER CUTTER 
AJUSTMENT 


Increase 
Production 


— 


Reduce 
Cost 


SELF PILOTED "9 
FOUR POINT BEARING 


EXPANDING WEDGE PILOTED HARDENED AND 


) GROUND ECCENTRIC 
: LOCK SCREWS 
EXACT WIDTH OF SLOT 


PHANTOM VIEW OF IMPROVED CONSTRUCTION 


IMPROVED DAVIS TYPE "L" CAR WHEEL BORING TOOLS will 
greatly facilitate the boring and mounting of car wheels. Wheels can be 
bored to fit axles in the shortest time with positive accuracy. The import- 
ance of correct wheel boring and mounting cannot be over-estimated as it 
affects the efficiency of the car wheels and to a certain extent, the wear and 
upkeep of the rolling stock, 


EXTRA CUTTERS 


Better Cutters at Lower Cost 


Do CUTTERS are made of the very best High Speed Steel, guaranteed pa 
correct in every detail. They are specially formed, heat treated, tempered, an 
ground to meet the exact requirements for boring either Cast Iron or Steel Wheels. 
They insure the greatest production and maximum number of wheels per grind. Your 
cutter cost will be lowered and production increased through the use of Davis Cutters. 
They permit maximum speeds and feeds when rough boring, and, when finish pese 
produce a smooth and accurately bored hole, enabling you to maintain uniform whee 
fitting. Davis Cutters are carried in stock for immediate delivery. 


Tools are made in special designs for Locomotive Shops. 
For complete information, write for Circular L-1 and L-3. 


{ 12 


Davis Borin Tool (отрам 


f Incorporated 


Division LARKIN PACKER COMPANY 
6200 MAPLE AVE. ST. LOUIS, MO. 


| 
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The С. & L. Method Widens its F ield 


With a New and Larger 
Giddings €? Lewis Table Type Horizontal 
Boring, Drilling & Milling Machine 


The large range of this No. 50 offers the unusual in a 
table type machine. It combines the range of a 5” floor type 
machine with the precision and production possibilities of 
the table type machine. 


A continuous automatic system of lubrication to all 
parts of the head and the Bowen system of lubrication for 
all bearings and sliding surfaces of the table and saddle unit 
are a few of the features. The weight of 45,000 pounds for 

.the standard machine gives an idea of its size. 


* Specialists in Horizontal Boring, Drilling and Milling " 


GIDDINGS & Lewis MACHINE TOOL Ga, 


Founded 


Ғомо pu Lac, Меен 
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Finishing-up 
Slide and Main Rods 
is “only one" of many 


Timeand LaborSaving Jobs 
which can be done by 


THE DILL SLOTTER @ \ 


y 


Illustration to the right Lael. 
shows the “DILL” Slot- | 

ting 3 Main Rods in “опе ` | 
set-up." This is nothing 
unusual for the “DILL,” 
but is merely an example | 
of its usefulness and ver- 
satility in R. R. Shops. 


Dill Slotters are Durable, 
Accurate and capable of 
handling a wide variety 
of work, both large and 
small. 


That the DILL SLOT- 
TER is an “extraordinary” 
machine and a “money- 
saver,” is best attested to 
by the large number and 
quality of its users, which 
by the way, includes a 
number of railroads (names 
upon request). 


EXCLUSIVE FEATURES of the DILL are: 1.—The 
"Traveling Head,” which feeds the tool to the work and 
thus permits the machining of big, cumbersome parts. 
2.—The new “Universal Swivel Head,” which allows the 
machining of angular surfaces without re-setting,—and 
does the work with the same accuracy and speed as on 
straight surfaces. (See small illustration at right.) 


@ NAZEL ENGINEERING & 


MACHINE WORKS 


4043 N. 5th St., Philadelphia, Pa. 
Also builders of the NAZEL Air Driven 
Е 
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Nazel Engineering and Machine Works, 4043 N. 5th St., Phila., Pa. 


Gentlemen: Please send me the “Dill Slotter Book” and full particulars. 

ME леа Ье toties ap t a Aa Receta wa UTER suf Geo a Ete aeris АЙ ДЫК Mates MIE eise 
Firm Маше аана аа Os oa, eit afe aseo tto SHEER IR RE Ea ST SUE HARI EM о АРА Qv reed gia rr Qa 
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Wheel Lathe 


STAR 


Here are some of the rea- 
sons why Niles Tools are 
lowering costs in the Wheel 


RAILWAY MECHANICAL ENGINEER 


48" Car 
Wheel Bore 


Combination Journal 
Turning 3 Axle Lathe 


48" Hydraulic 
Wheel Press 


PERFORMERS 


in the 


shop the machine paid for 
itself in two years. As for 
the Combination Journal 


Shop. R. R. Car S. hop Turning and Axle Lathe, 


The Niles Car Wheel 
Lathe is regularly produc- 
ing 20 pairs of wheels in an 8 hour day. 
The Niles Car Wheel Borer averages 100 
cast iron wheels (or a proportionate num- 
ber of steel wheels) in an eight hour day. 
In one shop, two machines and one oper- 
ator are producing from 260 to 275 cast 
iron wheels in a 10 hour day. 


The production of the No. 3 Axle Lathe 
is easily 16 axles in an 8 hour day. In one 


the average production is 
21 pairsevery 8hoursthough 
in one shop they turned the journals of 34 
pairs of wheels in 8 hours. 
The 48" Niles Wheel Press presses off 18 
to 20, or presses on 10 to 12 pairs of wheels 
an hour depending on shop conditions. 


Check your figures against these. Find 
out what you would save by installing 
Niles Tools. Write for specific informa- 
tion or for a Niles Sales Engineer. 


The Niles Tool Works Company 


DIVISION NILES-BEMENT-POND COMPANY, Hamilton, Ohio 


BIRMINGHAM CHICAGO DETROIT PHILADELPHIA SAN FRANCISCO 
BOSTON CINCINNATI LOS ANGELES PITTSBURGH ST. LOUIS 
CLEVELAND NEW YORK ROCHESTER 
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Other Underwood Tools 
for Railroad Shops 


Portable Valve Chamber 
Boring Bars 


Portable Cylinder 
Boring Bars 


Portable Air Pump 
Boring Bars 


Portable Slide Valve 
Seat Turning Machines 


Portable Pedestal Mill- 
ing Machines 
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PORTABLE TOOLS 


[REPAIR SHOPS 


ТТЦ 
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the W еее 


er the En gine 
on the Floor — 


HE Underwood Portable Crank Pin Turning Machine 


quickly and economically trues up worn crank pins. 


ОСОО ОООО ad [| T 


The machine is of light weight and easily clamped to the 
wheel hub. 


Four set screws passing through the cutter head quickly cen- 
ter the tool preparatory to turning. 


The feed mechanism is variable, automatic and reversible; 


and any desired feed can be obtained. 


The work is at all times in full view of the operator, with the 


result that an accurate smooth finish is obtained. 


Where ever a 
Additional information gladly furnished UNDER Suns 


at request. 
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Manufactured by Wm. Sellers & Co, Philadelphia, Pa. 


piral- and herringbone-gear drive from a motor shaft 
S set at an angle makes this Sellers planer highly efficient. 
The G-E emergency-braking equipment insures stoppage 
under overload and undervoltage conditions, within ninety 
per cent of the normal braking time. Electric feed from an 
additional G-E motor on the cross-girt saves time and 
promotes accuracy. e 


Progressive machine-tool builders find G-E engineering 

service a powerful aid in improving their products. The 

33 modern way is to make motors and control an integral part 
ore and more, manu- 


facturers are working of the machine. 
with G-E machine-tool 
specialistsin puttingG-E 
motors and G-E control 
on their machines. 
Specify G-E Motorized 
Power and you get a 
modern electrified ma- 
chine. 


otorized Power 
—fitted to every nee 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY. SCHENECTADY, N. Y. SALES OFFICES IM PRINCIPAL CITIE$ 
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For the Small Shop 


and Engine Terminal 


[= large number of small shops and roundhouses de- 
pending entirely upon a LANDIS Single Spindle Ma- 
chine for their threading requirements indicates that this 

unit is reliable, versatile and 


simple to operate. 


As a general rule a 2” machine 
is specified—the long bed and 
standard equipment of this 
LANDIS Machine insures a 
range that will take care of all 
the ordinary run of work. 


The simplicity of the LANDIS 
Die Head—its ease of adjust- 
ment and long chaser life are 
outstanding LANDIS features 
which insure dependable opera- 
tion, quick set-ups and fewer 
delays. The unit is always 
ready for any job. 


It Costs Less to Thread the LANDIS Way 


LANDIS MACHINE CO., Waynesboro, Pa. 


Detroit Office—5928 Second Blvd. 


DOMESTIC AGENTS: Young & Vann Supply Co., Birmingham, Ala.; Mer- Lake Hardware Co., Salt Lake City, Utah; Hallidie Machinery Co., Seattle 
berts Machinery & Supply Co., Los Angeles, Calif.; Herberts Moore Machinery Wash.; Hallidie Company, Spokane, Wash. Ч $ А 
Co., San Francisco, Calif.; Hendrie & Bolthoff Mfg. & Supply Co., Denver, CANADIAN AGENTS: Canadian Fairbanks Morse Company, Montreal, 
Colo.; R. S. Armstrong & Brother Company, Atlanta, Ga.; Marshal & Toronto; Winnipeg; Vancouver. 

Colo iam Machinery Co. Chicago, Il; Marshall & Huschart Machinery Co. FOREIGN AGENTS: Benson’ Erethers, Ltd, Sydney; Eebuenardt, Ac Beta tee 
‘of Indiana, Indianapolis, Ind.: Woodward Wight & Co. New Orleans, la.; Меца: Seo Paulo; Rio De Janeiro; Alfred Herbert, Ltd. Coventry; Calcutta; 
Shreveport, La.; Tampa, la.; R. B. Whitacre & Co. St. Раш, Minn.; Osaka: Burton Fils, Paris; D. Drury & Co., Johannesburg; Akt. С. A. 
Colcord - Wright Machinery & Supply Co., St. Louis, Mo.; Harry M. Euler Herstad, Copenhagen; Ing. Ercole Vaghi, Milan; Allied PRitachinery Co., 


Company, Portland, Ore.; D. S. Mair Machinery Co., Houston, Texas; Salt Barcelona; Zurich; Akt. Gunnar Ekstrom, Stockholm. 
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Complaints Cease When Locomotive Parts Are Finished on Morton 
Draw-Cut 
Shapers 


Consider the wide rang? 
and capacity of this 
MORTON Draw-Cut. 
It has 38” of cutting 
stroke, 60" of horizon- 
tal or side feed, 18” of 
vertical feed, power 
rapid traverse in both 
directions, automatic 
oiling and all other fea- 
tures that stand for the 
highest degree of shap- 
ing and planing effi- 
ciency. It will slot 
driving boxes, finish 
shells that fit accurately 
shoes and wedges, rod 
brasses, cross heads and 
will machine the shoe 
and wedge fit in driving 
boxes with less cost 
than by any other 
method. 


This MORTON Special 
High Duty Draw-Cut 
Railroad Shaper with 
60" of horizontal or 
side feed is machining 
the frame fits of a guide 
yoke tie brace. These 
castings run up to 120” 
in length. Why place 
this heavy short stroke 
work on a large planer 
or milling machine 
when the MORTON 
set up is so much quick- 
er and the work as 
accurate. This machine 
also accommodates our 
various attachments 
which are efficiency 
units and will slot driv- 
ing boxes. It is the 
most profitable machiae 
tool built for the pro- 
gressive Railroad Shop 
of today. Let us for- 
ward full particulars 
and Bulletin 6R. 


Include some MOR- 
TON Draw - Cuts in 
your next tool budget 
and start reducing your 
locomotive repair costs. 


These photographs 
were taken in the Los 
Angeles, Calif., shops of 
a large progressive Rail- 
road System. We will 
gladly furnish the name 
upon request. 


MORTON MANUFACTURI 
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Lathe Buyers- 
Send for this book 


END for the new Monarch bul- 
letin. Get the facts. Compare 
Monarch Helical-geared Timkenized 
Lathes, point by point, with any 
other lathes you know. Then in- 
vestigate the Monarch records of 
long life and low-cost production. 
Buy on the basis of performance. 


ONARCH Lathes 

are built in all types 
up to 36” swing. Our 
engineers will gladly help 
you select the size and 
type best fitted for your 
needs. 


A Challenge! 


ACE the facts that 

count. Get a true pic- 
ture of the many improve- 
ments and patented features 
that have resulted in new 
standards of lathe performance 
being set by Monarch Lathes. 


X 
—À 


The Monarch | 
Machine Tool Co., 
Sidney, Ohio. 


Please send us your new 
lathe bulletin. We are in- 
terested in the following ] 


Helical Gears - Timhen Bearings 
SMOOTHER. .QUIETER..MORE POWERFUL 


| ЗОЧНОО ИСИМЕ ОР 
і 
THE MONARCH MACHINE TOOL СО. ete T a ee шы тот Үт І 
Sidney, Ohio - U.S. А. ad К сш WU CERE MA | 
New York Sales Office, 857 Graybar Bldg. Касар арыык UAM BE аа ааа 1 
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U. S. 
V4" High Speed Drill 
2000 r.p.m. Under Load. 


Economical 


Wherever comparative tests are 
made for downright economy and de- 
pendability, U. S. electrically driven 
tools and machines stand foremost. 


They have introduced practically 
all the new developments and refine- 
ments for lowering costs and increas- 
ing production since the first portable 
electric drill and electric grinder were 

P brought out (by U. S., by the way) 
14" Special Drill thirty years ago. 


450 r.p.m. Under Load. 

Get all the U. S. facts before you 
buy. Ask your jobber, mail us the 
handy coupon below, or call nearest 


U. S. branch. 


Dependable 


U. S. 
Electric Screw Driver 

and Nut Setter 
450 r.p.m. Under Load. 


U. S. 
Heavy Duty Buffer 
4 Ball Bearings 


U. S. 
"©, LO 0 ЩЩ 
Bench Grinder 
Ball Bearing. 


6 


U. S. 
Heavy Duty Grinder 
4 Ball Bearings. 


D 
Portable Surface Grinder 
Ball Bearings 


The United States Electrical Tool Co., 


BRANCH SALES OFFICES i 
2487 West Sixth St., EXPORT OFFICES 

: Cincinnati, Ohio. 
Atlanta , New York City 
Boston Pniiadelphia Please send your latest catalog and price list to: Export Sales Representatives: 
Chicago . Ae Westinghouse Elec. International Co., 
свеса sone Mie КЫ Name. oaar Matino Ы ха duas ROE О 150 Broadway, New York City. 
Ballas zee Rirm- det bu sss mentre arte British Representative: 
Detroit Syracuse CY ARP ДУЛАТ ed Ne eed B. E. М. Patents, Ltd., 
Пре Toronto [ Stet .—...................................... 92 Toten*^m Court. 


Minneapolis Winnipeg City, State Rd., London, Eng. 
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Output Averages 


4 Boxes an Hour 


which Includes Time 
To Caliper Journals 


HIS is not stunt performance—oper- 

ators do not have to exert themselves 
to turn out four boxes an hour on the 
Bullard Driving Box Borer and Facer— 
this time of course includes the caliper- 
ing of the journals. 


Field service reports on several 
recent installations show that this 
average is easily maintained 
throughout the day. 


The Bullard Driving Box Borer 
and Facer will chuck boxes up to 
23v; inches long—and the jaws 
which will grip 2134 inches between 
faces are mounted on a two jaw 
universal self centering chuck pro- 
vided with graduated micrometer 
control for cross adjustment when 
setting boxes off center to bore 
reliefs. 


Time saving features always promi- 
nent in Bullard design are especially 
adapted to this machine for production 
and economy. This Bullard machine will 
insure big savings over former methods 
of machining driving boxes. 


The Bullard Machine Tool Co. 


Bridgeport Connecticut 


Driving Box Borer & Facer 
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JOURNAL BOX 
FORCING PRESS 


VERTICAL-HORIZON- 
TAL HYDRAULIC 


PRESS 


Can be used in either ver- 
tical or horizontal position 


HYDRAULIC 


Accumulators—Plain Weighted 
—Hydro-Pneumatic. 

Adjusting Machines (Walter 
Stock) for lengthening, 
straightening and shortening, 
main and side rods, draw bars, 
binders, valve motiom parts 
and other locomotive parts. 

Axle Straighteners for cars and 
locomotives. 

Benders— Beam, Pipe, Rail, Bar 
Shafts, etc. 

Boiler Testing Pumps for all 
purposes. 

Broaching Presses for bushings, 
car and locomotive parts, etc. 

Bushing Presses for pressing ia 
all kinds of bushings. 

Crank Pin Presses for removing 
and replacing crank pins in 
drivers in place. 

Drop Pit Equipment of all types 
for both locomotive and car 
work. 

Fittings. 

Forcing Presses for all classes of 
work. 

Forging Presses—for all classes 
of work. 

Flanging Presses for 
tank, etc. 

Gauges—Hydraulic for all pres- 
sures. 

Jacks—Horizontal and Vertical 
—All types from 2 to 2,000 
tons. 

Jacks—Hydroscrew type up to 
75 tons for Locomotive and 
Car Work. 


boiler, 


Benders—Rail. 


116 Washington Street 


Chicago Pittsburgh 
Cleveland St. Louis 
Richmond, Va. 


WALTER STOCK ADJUSTING MACHINE 
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RILEY AXLE STRAIGHTENER 


Wasco Products for use on Railroads 


MACHINERY 


Jacks—Traversing. 

Journal Box Presses—All types. 

Laboratory Presses—Handy for 
compression tests. ` 

Lifts for handling and lifting 
batteries, motor coaches, buses, 


etc. 

Pit Jacks for drop pit work in 
Engine Houses and Terminals. 

Plate Straightening Presses. 

Plate Flanging Presses. 

Piston Rod Puller. 

Portable Presses for variety of 
work. 

Pulling Jack for removing and 
replacing locomotive cylinder 
and valve bushing. 

Pumps—Vertical and Horizontal 
—all sizes. 

Punch Presses. 

Rail Bonding Tools. 

Shears—Rod, Bar and Plate. 

Shock Absorbers for Hydraulic 
systems. 

Straighteners—Beam, Pipe, Rail, 
Shaft, Axle, Steel Castings, etc. 

Spring Banding, Forming, 

Stripping and Testing Presses. 

Tire Forcing Presses for Auto 
Coaches and Trucks. 

Riveters—Pneumatic, Hydraulic 
and Hydro-Pneumatic Types 
—all sizes and capacities. 

Valves—Operating of any type, 
size or capacity. 

Wheel Presses—Hand, Belt or 
Motor Driven — Plain, semi- 
pneumatic and full hydro- 
pneumatic. 


POWER TOOLS 
Drop Pit Tables—Electric—for all purposes 
WRITE FOR BULLETINS 


The Watson - 


Stillman Co. 


New York City 


Philadelphia 
Detroit 


О 


HYDRAULIC SPRING - 
ING PRESS ee 


SELF-PROPELLED HYDRO- 


PNEUMATIC PIT JACK FOR 


USE WITH DROP TABLE 


600 TON 
HYDRO-PNEUMATIC WHEEL PRESS 
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Dependable Production 
Betts Car Wheel 


on a 


The best evidence we can offer for Betts | 
Car Wheel Borers is the fact that we are | 
receiving repeat orders from some of the 

best known car shops where you will find 

these machines doing the bulk of the 

work. 


Bulletin 6100 gives complete 
specifications. We'll be glad 
to mail you a copy. 


BETTS..NEWTON..COLBURN.. HILLES & JONES .. MODERN 


CONSOLIDATED MACHINE TOOL CORPORATION of AMERICA, Rochester, N. Y. 


| 
| 
| 
| 
{ 
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: ST = ji 1 and table of welded ste 
The machine you M 
have been waiting for / 


Although the new Buffalo 
No. “О” Bending Roll has 
only been on the market a 
very short time, it has al- 
ready become a pronounced 
favorite in railroad shops 
where it is successfully em- 
ployed for bending flats— 
squares — angles — tees — 
channels — beams — copper 
tubes and steel pipes. 
WITHOUT heating. 


Adjustable and inter- 
changeable rolls make 
one machine meet 
an unusually wid: 
range of require- 


y ~~ ^ УМ, € 
If you are interested in 

| lower bending costs write 
today for a copy of Bulletin 

No. 326 which gives com- 

plete specifications апа 

shows samples of work 


done by the Buffalo No. “О” 
Bender. 


Buffalo Forge Co. 


441 Broadway, Buffalo, N. Y. 


In Canada— 
Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 
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CHAMBZRS BURG 
"SNGINSEHING..CO 


NE convenient feature of the Chambersburg 

Hydraulic Bushing Press is the mounting 

of the motor, pump and crane on the top platen, 

with the water reservoir in the platen itself. This 
allows free access to the press from all sides. 


The control valves and gauge are on the side of 
the machine convenient to the operator. 
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Railroad Shops, Automotive and General Ma- 
chine Shops will find this bushing press an excep- 
tionally fast worker, applicable to a wide variety 
of uses. Like all Chambersburg equipment sim- 
plicity, ruggedness, accessibility of parts, and 
great working convenience have been given 
thorough attention. 


CHAMBERSBURG-NATIONAL 


LETE FORGING EQUIPME 


Sales Offices 


TIFFIN, O. 


CHAMBERSBURG, PA. 
Greenfield & Stanton Sts. 


Derbyshire St. 


NEW YORK 
152 W. 42nd St. 


DETROIT 


CHICAGO 
2457 Woodward Ave. 


565 W. Washington St. 


CHAMBERSBURG ENGINEERING 
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HYDRAULIC 
TOOLS AND MACHINERY 


FOR RAILROAD, LOCOMOTIVE AND CAR SHOPS 


We build a complete line of up-to- 
date hydraulic tools designed for effi- 
ciency and economy in operation. 


Our standard hydraulic tools are 
manufactured in all sizes and types, 
and comprise: 


. 


Four Column Flanging Presses 
Sectional Flanging Presses 
Riveters 

Bushing Presses 

Wheel Presses 

Crank Pin Presses 
Bending Presses 

Forging Presses 

Punches 

Shears 

Spring Machinery 
Accumulators 

Pumps 


1500-TON FOUR COLUMN 
FLANGING PRESS 


Our experience, extending over a 
long period of years, together with 
our excellent shop facilities also en- 
able us to design and build hydraulic 
machinery to meet any special re- 
quirements. 


Our illustrated catalogues “Hydrau- 
lic Machinery” and “Hydraulic Valves 
& Fittings” mailed upon request. 


HYDRAULIC 
BUSHING PRESS 


HYDRAULIC 

MACHINERY 

& OPERATING 
VALVES 


2 мі: + 


АТТ) 


ESTABLISHED 1803 


&CQ 


PHILADELPHIA,PA. 
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HYDRAULIC SPRING 
BANDING PRESS 


HYYDRAULIC BULLDOZER 


HYDRAULIC DRIVING WHEEL 
PRESS 


CAST IRON | 
PIPE,HYDRANTS | 
AND 
VALVES 


1! 


m 


NO NA 
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RAILROAD SHOP 
TOOLS 


Car Axle Burnishing Machine. 
Car Axle Borers. 

Frog and Switch Planers. 
Coach Wheel Lathes. 
Driving Wheel Lathes. 


Journal Turning, Quartering 
and Pin Turning Machine 
(Large). 

Quartering and Pin Turning 
Machine (Small for auxil- 
lary work). 

Car, Journal and Axle Lathe. 
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'T HE Putnam pneumatic chuck on the Putnam Car Wheel 
Borer grips the wheel at once .... and centers it for keeps. 


A turn of the valve does the trick. The wheel can't raise or get 
out of alignment because the chuck grips the wheel smoothly, 


powerfully, never-failingly .... like the action of a giant hand. 
No lost time re-centering and re-aligning the work. Your operator 
spends all his time producing . ... and so does the machine. 


To release the work just reverse the valve. 


No shock in starting to strain belts, twist shafts and damage 
gears.... по elaborate controls to cause trouble and expense. 


Bulletin 4B describes and illustrates this Putnam pneumatic and 
also our very simple mechanical automatic chucks as adapted to 
the Putnam Car Wheel Borer. Write for your copy. 


SHAW CRANE-PUTNAM MACHINE CO., INC. 
PUTNAM WORKS: FITCHBURG, MASS. 


Also Manufacturers of Shaw Electric Cranes—Works: Muskegon, Michigan 


General Offices: 100 East 42nd Street, New York, N. Y. 
Subsidiary of 


MANNING, MAXWELL & MOORE, Inc. 


(Centered at once... 


„and centered to stay 
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Economical Production 


of locomotive forged parts, both large 
and small, is best obtained by using 
a United High Speed Steam Hy- 
draulic Forging Press. 

1. Because it makes stronger parts. 
2. Because it works faster. 


Because it saves material and 
lowers machine time. 


Because it requires less fuel to 
operate. 


Because it eliminates expensive 
and troublesome foundations. 


Because it works without jars or 
vibrations, 


There is a size to meet your particu- 
lar requirements—write for details 
and catalog. 


It “SQUEEZES” instead of Pounds 


United Engineering & Foundry Co. 
Pittsburgh, Pa. 


iL 
| 
| 
| 
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Only - K . Gears 
prom motor to table rack 


чеч < 


The simplest gear train possible is a 
feature common to Sellers Planers. 
The motor is coupled to the pinion 
shaft and through one reduction to the 
main driving shaft, which carries the 
spiral pinion. The single spiral gear be- 
tween the bedways allows for ample 
rigidity without making it necessary to 
carry the central portion of the bed 
casting below the floor line. 


The newest Sellers Planer — Type K — 
combines the distinguishing features of 
previous machines with other improve- 
ments that materially simplify the mech- 
anism and add to the convenience of 
operation. It is illustrated and described 
in detail in Catalog 714. Let us mail you 
a copy. 

WM. SELLERS & CO. 

INCORPORATED 
Philadelphia, U.S.A. 


The entire gear train 
in the Sellers Planer 


The Sellers 36" x 36" 
Type K Planer 
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DROP FORGED 


FLANGED 


What’s Your Toughest Upsetting Job? 


NE that takes the life right out of a 

forging machine and makes it grunt 
on the final stroke. 
Ten to one it’s a thin flanging job with no 
cushion, where the dies and heading tool 
come “metal to metal”;—the kind that 
breaks piston rods on steam hammers and 
crankshafts on forging machines. 
Flanging jobs test a forging machine and 
Ajax Machines stand the test. Flanges 5” 
in diameter 14” thick; 11" in diameter i” 
thick and big fellows 15" in diameter 114” 
thick are turned out by Ajax Machines by 


the hundred thousands, day in and day out 
without breakdowns. 


The tie rod re-enforced bed with rigid 
crankshaft housings; the sturdy twin gear 
driven crankshaft; and the drop lock that 
converts a maximum of flywheel energy 
into actual work are merely three of the 
exclusive Ajax Construction features you 
should acquaint yourself with before buy- 
ing a forging machine. 

Our Bulletin 63 will be sent upon request. 
Or better still, let one of our sales engi- 
neers call. 
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THE AJAX MANUFACTURING COMPANY 


621 Marquette Bldg. Euclid Branch P. O. 1369 Hudson Terminal 


140 So. Dearborn St., А 50 Church St. 
Chicago, IN. Cleveland, Ohio New York City 


= 
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MICARTA GEARS ARE 


M ICARTA 


5 oe x] 


пане еа 
Gears & Pinions 


Manufacturer-Distributors 


ALA. Birmingham 
Moore-Handley Hardware 


Co. 
Chas. T. Steward Machine 
Co. 
CALIF. Los Angeles 
Los Angeles Automotive 
Works 
San Francisco 
Pacific Gear & Tool Works 
COLO. Denver 
Colorado Gear Mfg. Corp. 
Stearns Roger Mfg. Co. 
ILL. Chicago 
Foote Bros. Gear & Ma- 
chine Co. 
Gears & Forgings, Inc. 
D. О. James Mfg. Co. 
A. Plamondon Mfg. Co, 
MD. Baltimore 
Murrill & Keizer Co. 
MASS. Boston 
Grant Gear Works 
Springfield 
Perkins Machine & Gear Co. 
Woburn 
Massachusetts Gear & 
Tool Co. 
Worcester 
Beacon Gear Shop 
MO. Kansas City 
United Iron Works 
N.C. Gastonia 
Ferguson Gear Co. 
N. d Кран 
А. & Е. Brown Со. 


Newark 


Newark Gear Cutting Ma- 


chine Co. 
General Machine Co. 
Paterson 
Watson Machine Co. 
Watson Flagg Engineer- 
ing Company 
N. Y. Brooklyn 
Braun Gear Corp. 
Buffalo 


A. F. Oliver Gear & Ma- 


chine Co., Inc. 
New York 
Accurate Gear Corp. 
Syracuse 
Deifendorf Gear Corp. 
OHIO Cleveland 
Cloyes Gear Works 
Gears & Forgings, Inc. 
Hamilton 
Niles Tool Works Co. 
PA. Philadelphia 
Rodney Davis 
Charles Bond Co. 
Pittsburgh 
Gears & Forgings, Inc. 
R. D. Nuttall Co. 
Simonds M!g. Co. 
TEXAS Hovston 
Houston Armature Works 
WASH. Seattle 
Western Gear Works 


Gear Cut by Newark Gear Cutting Machine Company. Newark, N.J. 


On Gear Hobbers 


FTER two years of service on a 
Newark Gear Hobber at the Newark 
Gear Cutting Machine Company, the 
Micarta gear, shown in the illustration, 
is still in excellent condition. This is an- 
other example of Micarta gear stamina. 


Micarta gears perform quietly, eliminat- 
ing the noisy clatter of metal gears; and 
their resiliency and strength enable them 
to withstand shocks that would break or- 
dinary gears. 


Micarta gear manufacturer-distributors 
can give you prompt gear cutting service. 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


—Westinghouse 


GOING 
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elmprovedan 


Last month the news 
went out to the wrench 
users of America of a 
new and phenomenal 
pipe wrench—the Im- 
proved and Mightier 
TRIMO. 


Today the Improved and Mightier 
TRIMO is on the job—living up to 
every claim we made for it—proving 
itself the strongest and safest wrench 
of its kind on the market. 


Today it is a known fact that we 
were not boasting when we said 
“Stack the Improved and Mightier 


TRIMO Up Against the World for 
Strength.” 


Scientifically heat treated handle — 
powerful reinforcing side lugs — un- 
breakable steel frame of improved 
design — these new strength features 
make TRIMO the unquestioned 
leader of quality pipe wrenches. 


TRIMONT МЕС. CO., INC. 


ROXBURY (BOSTON) MASS. 


————————Є— 
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d Mightier 
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The Latest то nding 
For © — 


1 - 
ficient Gr 


Approached From The Rear | A 


Axu 


| Lawpis Toot Company 
P 


Viewed from any Angle 


The Landis Gap Grinder 
is the Tool you need for Heavy Grinding 


RECEDING advertisements have given you a “circular” view of the 
new Landis Gap Grinder. 
They have called particular attention to: 


1. Its weight and rigidity. 

2. Its self-contained drive. 

3. Its hydraulic carriage traversal with a speed range 
of 12” to 240” per minute. 

4. Its 30" diameter grinding wheel. 

5. Its end drive to the grinding wheel spindle. 

6. Its convenient and easy operation. 


Other preceding advertisements have explained in detail the design and 
function of individual parts of the machine—so that viewed from any angle 
it meets your needs for quick and accurate grinding of wrist pins, valve 
yokes, piston rods and axles. 


If you have missed any of these preceding advertisements or desire further 
information, send for catalog I-28. It gives the facts! 


LANDIS TOOL COMPANY 


Waynesboro, Pa. 
New York Chicago Detroit 
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Above—Pipe length under test in the 
hydraulic testing machine at the Walsh 
Holyoke Steam Boiler Works 


Left—Fatigue and bend testing machine 
for proving sections of welds 


The Test of the Weld 


THOROUGH TESTS were conducted on each four-ton pipe 
length for the new Springfield, Mass., water system before it was 
hauled from the Walsh Holyoke Steam Boiler Works. Every 
section was welded with G-E electrodes and then subjected 
to severe fatigue and bending tests. Every pipe length went 
into the hydraulic testing machine. Every seam was proved 
a sound, tough weld. 


G-E ELECTRODES enable fast operation, form beads of uni- 
form strength, and produce welds which can be proved by tests 
exceeding in severity the actual conditions of service. The 
more you arc weld, the more you save—when G-E welding 
electrodes are used. 


G-E WELDING ELECTRODES (Type “Е” for general steel 
welding, Type “В” for automatic welding, and Type “А” for 
welding cast iron) can be obtained from special distributors of 
G-E welding electrodes, conveniently located throughout the 
country to give you prompt service. Get in touch with the 
G-E Welding Electrode Distributor near you or write to the 
Merchandise Department, General Electric Company, Bridge- 
THE MORE YOU SAVE port, Connecticut. · 


550-207 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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accomplishment 


М March 1928, after five years of boring through 
the Rockies, the first train passed through the 
Moffat Tunnel in northwestern Colorado. It is the 

highest tunnel in the world and the longest in America, 
penetrating six miles of solid rock at an elevation of 
9,000 feet. 

The Moffat Tunnel furnishes the gateway to a veri- 
table empire which is larger than all France. In this 
great undeveloped area are coal lands more extensive 
than those of Pennsylvania and West Virginia combined, 
enough oil to supply the whole country for a thousand 
years, and ten billion feet of timber. 

This is a spectacular triumph of railroading. But the 
remarkable efficiency of every-day railroad service pro- 
vides an even greater insurance for the growing pros- 
perity of America. 

The Oxweld Railroad Service Company is helping to 
maintain the high standards of modern railroading by 
supplying the oxwelding needs of most of the impor- 
tant railroads of the country. It is a railroad type of 
organization, equipped by years of experience to coop- 
erate with any railroad. 


THE OXWELD RAILROAD SERVICE COMPANY 


RVICE 


——— 


Unit of Union Carbide UCE and Carbon Corporation 


New York City: Carbide and Carbon Building 
Chicago: Railway Exchange 
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A Job is as Good 
as the Tool You Use! 


No. 1 frame fits are essential to satisfactory 


locomotive performance. They cannot be 


obtained with irregular, dull, 
reamers. 


chattering 


Brubaker Engineers Fus studied this >з апа Catalog No. aon 
know the conditions to be overcome. e re- КОБРИ ия 
sult is that Brubaker taper frame reamers have 


the exact steel analysis, the proper clearances 


and the correct heat treatments to insure a good 
job. 


Good mechanics deserve good 


tools in order to produce good 


results. Give them Brubaker tools! 


X WE [}НОВАКЕ р) Enos 


SALES OFFICE STANDARD - SPECIAL FACTORY 


so CHURCH ST-NY. JP" TAPS-DIES-REAMERS “У MILLEPSBURG i 
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CHISHOLM-MOORE 
HOIST CORP. 


5030 Fremont Avenue, 
Tonawanda, N.Y. 


Gentlemen: Please send 
complete information on 


O Chain Hoists 
D Electric Hoists 
D Cranes 


or 


Name 


Company 
Address 
City. 


Matchless» 
Trolleys 
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How the 
D. L. @ W. 


speeds up freight handling 


T the D. L. 8 W.R. R. Pier 
26, on the East River, 
New York, a fleet of Baker 
Lift Trucks loads or unloads 
package freight in a fraction of 
the time formerly required by 
a small army of hand truckers. 


Men in the car load a live skid. 
The Baker goes into the car, 
picks up the skid, takes it 
direct to the waiting street 
truck, and is back again by the 


TRADE-MARK 


time the next skid has been 
loaded in the freight car. 
Naturally the handling of both 
incoming and outgoing freight 
is speeded up. 


Baker Trucks, Tractors and 
Cranes can be used just as 
profitably by other railroads 
in freight, stores and shops 
departments. We will be glad 
to furnish facts and figures 
that prove it. 


ELECTRIC TRACTORS AND TRUCKS 


REG.U S.PAT.OFF. 


BAKER-RAULANG COMPANY 


CLEVELAND, 
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OHIO 
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for low cost 
lifting and 
handling 


Ingersoll-Rand air motor hoists have established a reputation 
for reliable and economical service on hundreds of different 
hoisting jobs. Their rugged, compact construction avoids 
troubles and delays. 

The only attention needed is the occasional adding of oil 
to the oil chamber. The hoists are not injured by overloading 
just remove the load and the hoists work as well as ever. An 
automatic safety brake positively holds a load at any point 
desired. 


There are seven sizes, capacities 500 to 20,000 Ibs. 


INGERSOLL-RAND CO., 11 Broadway, New York 


Offices in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 
10 Phillips Square, Montreal, Quebec 


Ingersoll Ра e 


Й 
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The problem that confronts all operators of 
oil fired industrial heating equipment. 


Mahr Equipment will successfully burn 
heavy fuel oil in the coldest winter weather. 


There are three steps in the burning of 
cold heavy fuel oil :— 


1st—Heat the oil to a sufficient high 
temperature to make it fluid. 
Use the Mahr steam or electric oil 
heater. 


2nd—Provide the correct pressure and volume of air. 
Use the Mahr Individual direct connected low 
pressure blower. 


3rd—Provide a burner that will thoroughly atomize and 
mix the air with oil. 


Use the Mahr Triple Atomizing Oil Burner. 


MAHR. MFG. CO. 


MINNBAPOLIS, MINN. 
RAILROAD AND INDUSTRIAL OIL BURNING EQUIPMENT 
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72 pages. 99 illustrations. 
39 installation pictures. 
Dozens of money saving 
items. 


Ir is an event when Bowser issues a new 
catalog, illustrating and describing Storing 
and Dispensing Equipment for Railroads. 


Such a catalog is just out— and we think it is 
by far the best and most complete catalog we 
have ever brought out for your exclusive use. 


It shows up-to-date fueling systems for gas- 
electric — either along right-of-way, or yards; 
fast fueling of busses, with ultra- accuracy; all 
the storing and dispensing units that Bowser 
has, that make it easy to keep accurate rec- 
ords on railroad oils, paint oils, turpentine, 
linseed, kerosene, etc. And the book is pro- 
fusely illustrated with actual installations. 


If you haven't your copy—fill in the coupon 
now; your catalog will be sent by return mail. 


S. Е. BOWSER & CoO, Inc. 
1329 Creighton Avenue, Fort Wayne, Indiana 


Please send at once your new catalog of "Storing and 
Dispensing Equipment for Railroads." 


S. Е. BOWSER & CoO., Inc. 


1329 Creighton Avenue 
FORT WAYNE, INDIANA 
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LITTLE JOURNEYS INTO COST SAVINGS 


| hich Do You Prefer? 


Moving car axles by hand labor takes three men 
—to say nothing of the possibility of damage to 
the axle or the chance that the whole business may 
escape and roll down an incline or ramp. 
Moving car axles with an E-P crane tructor takes one 
man and makes “safety first” an actual fact. 
Moving car axles is but a simple illustration of the limitless 
ways in which Elwell-Parker Tructors and Tractors are being 
used in moving parts and materials in repair shops, round houses, 
stores and freight terminals. Moreover, the Tructor you put on the 
job today will not only more than pay its way this year and next, but 
ten, even fifteen years from now. Elwell-Parker Tructors are made to 

stand the hardest kind of rough usage. Built from drop forgings of alloy 

and open-hearth steels, they last for years—many have seen 10 years and 
more of service on scores of railroads. Our nearest representative will gladly 
prove how Elwell-Parkers cut costs — save workmen — speed transportation. 


THE ELWELL-PARKER ELECTRIC CO. 
Representatives in all Principal Cities 


4207 St. Clair Ave., Cleveland, Ohio 


ELWELL-PARKER TRUCTORS 


PIONEERS IN ELECTRIC TRUCTOR MANUFACTURE 
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These roads investigated-and saved 


PENNSYLVANIA е | SOUTHERN PACIFIC 
BIG FOUR , 4 SOUTHERN RAILWAY 


D. L. & W. > е BALTIMORE & OHIO 
ERIE См NEW YORK CENTRAL 


jid nw stateless With Self-tapping Screws 


Drill a hole . . Turn in the Screw 


you, too, can cut costs 
of sheet metal repairs 


The fact that so many prominent railroads are 
using these unique Screws for joining and mak- 
ing fastenings to sheet metal ought to interest 
you because if they find their use advantageous, 
there is no question but that you will, too. 


Parker-Kalon Hardened Self-Tapping Sheet 
Metal Screws are capable of cutting their own 
thread in sheet metal up to 10 gauge in thick- 
RE E ness. They eliminate the slow and costly 
ia ten Pu. "n tapping operation necessary when machine 

screws are used and make more substantial 
fastenings. 


That is why they are so widely used in railway 
shops for patching leaky metal car roofs, for 
attaching fixtures, hardware, etc. to metal car 
interiors, for repairing window flashings on 
passenger cars, for boiler lagging on locomo- 
tives and for sheet metal work generally gpund 
shops, train sheds, etc. 


We can only tell you about the savings that are 
effected through the use of our Screws but you 
can prove our statements in your own shops, on 
your own work by trying the samples we will 
gladly send you without cost or obli- . А 

gation. Write for samples today. ef. x 


rete logathar: 


and for making permanent Parker-Kalon Corporation 
fastenings to iron, brass and 100-104 Varick St., New York 
lu tings, stecl ete. Р, 
More Nhan. yas manu- R K E R- KA LO N Please send me a handful of Hardened Sclf-tapping 
facturers use these unique | i й 
Screws. They аге hammered HARDENED SELF-TAPPING Screws. ] want to try them out for. 
т Write for free samples 
and full information. ee eta crews 
PATENTED 
= Р АРА. 1,1919 -№о 1290232 — MAR 28.1922 -No14111B4 
AUG. 14,1923-No.1465146 — FEB 10 1925 -No 1526188 
( OTHERS PENDING 


DriveBcrews 


PARKER-KALON CORP., 202-204 Varick St, NEW YORK, N. Y. Distributed in Canada by Aikenhead H'dwe, Lid., 17-21 Temperance St, Toronte 
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“The Hammer That Drives 'em Tight" 
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The New 


Cleco Riveter 
Built for Continuous Hard Work 


NU 


Easy to Control—No Recoil—Just Floats. 
Power Pocket—Multiplies Force of Blow. 
Tubular Valve—No Holes to Cause Breakage. 
Dead Pocket in Valve Block to Cushion Piston. 
Balanced Throttle Valve—Regulates Air Supply. 
Safety Handle Lock—Keeps Handle Tight. 
A Handle Grip that Fits the Hand. 
There is Also a Big Saving in Upkeep. 
"Cleco is a Token of Reliability" 

Let Us Send Our Latest Cleco Catalop 

Branch Offices and Service Stations in All Large Cities 
THE CLEVELAND PNEUMATIC TOOL COMPANY 


3734 East 78th Street » CLEVELAND, OHIO * U.S.A. 
British Isles, John MacDonald & Co., (Pneumatic Tools) Ltd., Glasgow, Scotland 
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RIVETING HAMMER 
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Jenkins —in the pipe line 


THE engineer knows that Jenkins in a pipe line is a valve 
that he can forget about—a trustworthy valve that has many 
years of usefulness. 


Jenkins Valves win and hold the respect of the man close 
to their operation, as well as the purchasing agent who figures 
ultimate valve cost on the basis of long-term economy. There 
is a reason for this: Jenkins are made for the maximum service, 
not merely the average. 


High manufacturing standards are rigidly maintained. 
Precautions are taken in every department, and the finished 
valve must pass a wide-margin test before it leaves the 
Jenkins factory. 


Jenkins Valves are furnished in bronze and iron—in 
standard, medium and extra heavy patterns . . . . at supply 
houses everywhere. 

JENKINS BROS. 


80 White Street, New York, N. Y. 133 North Seventh Street, Philadelphia, Pa. 
524 Atlantic Avenue, Boston, Mass. 646 Washington Boulevard, Chicago, Iit. 
Nei’ BROS., Limited, Montreal, Canada; London, England 
actories: Bridgeport, Conn.; Elizabeth, N. J.; Montreal, Canada 


Below, Valve Division, Bridgeport, Conn. 


J ау 108 à Pig. 335 
enkins Standar Ac 

Jenkins Standard 
Bronze Angle Iron Body Gate 


Valve, screwed 
* v Valve, screwed 


marked with the" Diamond" 


ins Valves 


SINCE 1864 
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Bro 
Bronze 
"Ferrenewo" Valve "R. R. Regrinding" Valve ' 
150 Ib. W. S. P. 250 Ib. W. S. P. ‘Renewo” Valve 


200-300 Ib. W. S. P. 
Renewable Nickel Alloy Seat and Disc Renewable Mad Disc Renewable Nickel Alloy Seat and Disc 


Bi 1 Вго 
*Air-Liquid" Cock E ] Regrinding Swing € Chack. ipia 
150 Ib. Pressure " 2 200-300 Ib. W. S. P 


E 
8 
=| 


та 
E 


nm 


Wedge Disc Gate Valve 
200-300 Ib. W. S. P. 


LUNKENHEIMER VALVES 


have kept pace with the remarkable progress made by the great railway 
transportation systems in recent years. The continued urge for greater 
economy in operation is influencing maintenance and operating executives to 
specify and purchase valves strictly on the basis of actual service results. 


The reasons are obvious why so many of these discriminating buyers insist 
upon having *Lunkenheimer." 


элү 


THE LUNKENHEIMER сс; 


— "QUALITY" 
CINCINNATI, OHIO. U. S. A. 


NEW YORK CHICAGO BOSTON PHILADELPHIA 
PITTSBURGH SAN FRANCISCO LONDON 
AMERICA’S BE gy EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 
LUNKENHEIMER 
Since 162 


32-59R-75 
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EE “400” 


Forged Steel 
Bottom 


Forged Bronze 
Thread End 


NO INSERTED PARTS 


А new union that has class", as its name 
suggests . . . the “Kewanee 400" is an all- 
forged union designed to keep step with the 
upward march of steam pressures and tem- 
peratures. 


The famous three-piece principle of the 
Kewanee Union, and the forged. bronze to 
forged steel non-corroding joint are retained. 


The old malleable iron ring has been re- 
placed by a forged steel ring so that the 
thread connection, also, is now forged bronze 
to forged steel which gives the “Kewanee 
400" increased strength and resistance to 
high pressures. 

Now available in sizes 16” to 2” inclusive. 
These sizes are recommended for 400 lbs. 
Working Steam Pressure at 550° F. 


EVERY ONE IS AIR TESTED UNDER WATER 


WALWORTH 


Walworth Company, General Sales Offices: 51 East 42nd St., New York 
Plants at Boston, Mass., Kewanee, Ш.; Greensburg, Pa., and Attalla, Ala. 
Distributors in Principal Cities of the World 
Walworth Limited, 10 Cathcart St., Montreal, P. Q. 

Walworth International Co., 11 Broadway, New York, Foreign Representative 
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The Class PRE-2 Compressor embodies the noteworthy features of 
5.step clearance control regulation and synchronous-motor-drive 


Where the Best 


Means Economy 


Railroad transportation is indispensable to American life 
and business. Passengers and freight must be moved 
promptly and speedily. 

This can be accomplished only with locomotives and roll- 
ing stock that are in good condition. The shops are there- 
fore of vital importance and anything that improves shop 
practice helps move traffic. 


The shops rely largely upon compressed air and pneu- 
matic tools. Experience has proved that only the best com- 
pressors and tools are really economical. They are insur- 
ance against failures, delays, and poor work. 


Ingersoll-Rand compressors and tools for railroad shops 
are of the most modern design, and incorporate the best 
materials and workmanship. 


Their merited reputation for dependable service had led to Ingersoll-Rand 
their ‘use by most of the important railroads of the country. furnishes a complete 
| Оң eumatic 
INGERSOLL-RAND COMPANY ue ie uar 
11 Broadway New York City Hoo onze. 


Offices in Principal Cities the World Over 
For Canada refer—Canadian Ingersoll-Rand Company, Ltd., 
10 Phillips Square, Montreal, Quebec. 


. Ingersoll-Rand 
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The 
Faessler-Maupin 
Method 


for applying side and main 
rod and motion work 
bushings and brasses 


The Faessler-Maupin Method is applicable to 
brass, bronze, cast-iron, machinery steel, bab- 
bitt, or any other metal that is not hardened, 
and may be used for split as well as solid 
bushings, or bushings with oil grooves. 


What it does 


Expands and rolls the bushings to an accuracy 
of 0.0001-in. 


Compresses and hardens the bearing surface of 
the metal. 

Tightens the bushing in place. 

Finishes the hole true both circumferentially and 
longitudinally. 

Provides a smoothness of surface that cannot be 
duplicated by any other method. 


Forces lubricant into the pores of the metal im- 
proving the initial operation of the bushing. 


The result 


Reduces the cost of applying bushings. 
Prevents loose bushings and brasses. 
Eliminates breaking-in. 


Greatly improves service of bushings and mileage 
obtained. 


Reduces bushing renewals. 


Write for full information 


d. Faessler lx ш 


Main Office and Works 


MOBERLY, MO. 


RAILWAY MECHANICAL ENGINEER 


45 


Sure, you can 
DOUBLE 


your production 
on bolt threading 


Big increases obtained 
with Williams Twin-head 


Bolt Threaders! 


You can work two different set-ups at 
the same time with the WILLIAMS “Rapi- 
duction” 2-in-1 bolt threader— 


For instance on the two-inch machine, 
your operator threads a 14-inch bolt on one 
head, and a 2-inch bolt on the other at the 
same time, at the proper speed for each 
size. And the machine’s three-times-faster 
threading pace means a much bigger pro- 
duction of bolts threaded. 


Besides, your operator has the extra ad- 
vantage of 8 spindle speeds on each head— 
he can instantly get 
the best speed for 
each size of bolt. 
Giving the ma- 
chine’s maximum 
speed on every set- 
up— less time used 
in actual threading 
— more bolts 
threaded. 


You'll find many 
more improvements 
that you'll like— 
that. mean bigger 
bolt threading pro- 
duction. Write for 
Bulletin “К.” 


Williams Tool Corporation 
Erie, Pa. 


Canadian Plant: Brantford, Ontario. 


кёк т AMS 


46 RAILWAY MECHANICAL ENGINEER 


What is 
BLACK ann WHITE? 


It is an exceedingl: high grade free sub- 
ut it 


scription magazine. is NOT sent out 


indiscriminately. 


Its purpose is to disseminate knowledge of 
a technical nature couched in language that 
any reader can understand. 


It boosts no individual. There are no 
“strings tied to it.” It deals in cold facts. 
There are three distinct and separate editions 
—Textile, Metal and General editions. 


The following representative list of sub- 
jects was taken from the “Table of Contents,” 
of some of the editions: 


Power Problems in Metal Working Plants. 
Ring Oiling Bearings. Oil Specifications. 
Leather Strength. Stainless Iron and Steel. 
Economy in Lubrication. The Trend of Amer- 
ican Industry. Plain Bearings vs. Ball and 
Roller Bearings. The Modern Slant on Cor- 
rosion. The Truth About Metal Cutting. 
Corrosion from Hands. 


If you would like to be placed on the sub- 
scription list, write on your letterhead stat- 
ing your firm’s business, the position you oc- 
cupy, and your request will be given every 
consideration. Or, use the coupon below. 
IMPORTANT :—Write plainly or print and consider whether you 


want to receive BLACK ann WHITE at the plant or at your 
home address. 


Е. Е. HOUGHTON & CO, 


P. O. Box 6913, 
North Philadelphia, Pa. 


At no cost to me whatsoever please enter my subscription 
to the new Houghton publication, BLACK AN» WHITE. 
Name 


RME-B&W-69 
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Sors 6 
NFILTERED air carries with it millions of 
unseen particles of diamond-sharp grit that 

constantly digs and scratches at the glass-smooth 

surfaces of reciprocating parts—100,000 or more 
cutting dust particles in every cubic inch of air— 

100,000 atoms that build up carbon deposits and tear 

down the metal walls of cylinders, pistons, beat- 

ings and valves. 


Don’t permit dust and sand to get in its destruc- 
tive work on your compressors, engines, blowers, 
compressed-air tools, autos and trucks. 


OTOR 


Cent 


positively remove 99-9/10% of foreign matter from 
the air. It not only reduces wear on moving parts 
as much as 75 to 85%, but also reduces carbon de- 
posits 60 to 70%. Consequently, machines are kept 
new and more efficient so they will do more work 
and can be operated from 3 to 5 times longer before 
overhauling is necessary—doing away with fre- 
quent shutdowns for repairs. 


The remarkable thing about the Protectomotor 
is its simplicity. It requires no extra accessories, 
such as cleaning tanks, cleaning solution and spare 
parts. Due to the scientific arrangement of filtering 
felts, this small, compact filter will pass up to 250 
cu. ft. of air with an average pressure drop of not 
over 16 in. of water. 


PIPE LINE FILTER 


Pipe lines equipped with the Model CP Protec- 
tomotor Filter will deliver clean, dry air for paint 
spraying, compressed-air tools, hoists, cleaning 0p- 
erations, agitating liquids, ice-making, chemica 
processes, etc. 


It removes all water, oil, dust, rust, scale and 
other foreign matter from air passing through pipes 
and prevents wear and damage caused thereby. 


Free Trial Offer 


Let us send you a Protectomotor оп 
30 days free trial. If it does not do а 
we claim, return it and the trial wont 
cost you a cent. Write for booklet and 
full information. 


— Staynew Filter Corp. 

|] 113 N. Water St., Rochester, N. Y. 
Protectometer 

cn —— ee 
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You bet they’re good 
—they’re Starrett’s 


Starrett Hacksaw Blades 
rightly deserve the 
same high respect and 
confidence that Ameri- 
сап Machinists have 
given to Starrett Tools. 
They live up to Starrett 
standards of workman- 
ship and performance. 
Starrett Hacksaws cut 
quicker and last longer. 
It pays to ask for Star- 
rett Hacksaws and see 


No. 151 Hack- 
saw Frame, ex- 
cellent for 
work in close 
quarters. 


Мо. 153 Pistol 


Grip Frame. 
that you get the gen- чт Чук, еси 
uine. Write us for a price, | 
copy of the famous 


Starrett Hacksaw Chart 
and Starrett Catalog 


No. 24 “GF”. 
The L. S. STARRETT CO. 


World's Greatest Toolmakers 


Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for 


Athol, Mass., U. S. 


Accuracy 


A. 


No. 146, 
popular and 
substantial 


frame. н 
P 
M 


а 


rs 


No. 
Grip Frame of 
exceptionally 
fine design ad- 
justment, rigi- 
dity and 


‘hang’ 


The blades for super service 
—Starrett High Speed Hack- 
saws. Have you tried them? 


Use Starrett Tools 


2392 


169 Easy | MES 
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GARLOCK 


Sells Complete 
Mechanical 


The Garlock Packing 
Company sells a com- 
plete line of Mechan- 
ical Packings manufac- 

tured from Asbestos, 

Rubber, Duck, Flax, 

Metal and various Fib- 


лутт гм rous compounds. These 
| (2) 27 Eea po 
COMBINATION PAC KING SERVICE 


A packings are produced in 
1 


every conceivable form, 


= nmin SATO SE joe such as Rings, Spirals, 


[DUCK AND RUBBER PACKING SERVICE | Coils, Spools, Reels, Sets, 
E E m Moulded Specialties and 
EF eae} 9 Gaskets. They are designed, 

| | RAILROAD PACKING SERVICE 


constructed and processed to 


take care of any existing 


Mechanical Packing con- 


ASBESTOS PACKING SERVICE 
dition. 
Let a Garlock Service Man 


solve your Packing Problems 


| PACKING. SERVICE 


И: 2н 


д 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
CANADIAN GENERAL OFFICES, MONTREAL QUEBEC. 
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To stop leakage at a crack 
ina Wa aie pipe 


Here's a repair you can apply to any pipe, for a crack | 


of any length, to make the line perfectly tight with any 
fluid, against any pressure. 


By splitting a section of pipe of larger diameter and 
slightly longer than the crack, make a shell which will 
just fit over the pipe. Tamp a putty of Smooth-On 
No. 1 into the crack, put enough more onto the out- 
side to fill the space between line and shell, and draw 
the shell down tight with strap-iron clamps. The line 
will give way elsewhere before pressure can destroy 
this bond. 


The repair as shown in the sketch, is for a common 
straight split in a wrought pipe. If the split extends 
around, as is possible on cast-iron or spiral-riveted pipe 
both halves of the split shell can be applied. The latter 
arrangement is also excellent to reinforce weak loca- 
tions in an old pipe line where corrosion and pitting 
have thinned and weakened the walls, or where erosion 
from gritty liquid inside has worn holes through. 


Other simple but effective methods of applying 
Smooth-On No. 1 are illustrated and explained in the 
Smooth-On Handbook, which will be sent free on re- 
turn of the coupon. 


Get Smooth-On No. 1 in 1 or 5-Ib. can or 
25, 50 or 100-1). keg from your nearest 
dealer or if necessary, direct from us. 


The SMOOTH-ON 
Handbook Free 
if you return the coupon 


Twentieth Edition—136 pages of 
data—193 diagrams, pictures and prac- 
tical hints on at least 200 different 
uses for SMOOTH-ON. Every pro- 
gressive engineer should have this 
book—get your copy NOW. 


SMooTH-ON Mee. Co. 


Dept. 32, 570 CoMMUNIPAW AVE, 
Jersey City, N. J. 
Please send copy of the SMOOTH-ON Hand- 
book, Twentieth Edition. 


NAME ois раков CEE GER бнаа 


x 


saxum четтетет pet? 


"Ground Arbor Hole 


D 
Greater Accuracy lesign of Body 


Decreases Weight 


Threaded Plug 


Readily Петом 
Ball Bearing ily able 


Eliminates Friction 


Coarse Pitch 
90° Thread 
Rapid Action 
Greater Strength 


Body Deeply 
ase Hardened 
Reduces Wear 


A VITAL FACTOR IN 
MODERN PRODUCTION 
DRILLING 


JACOBS BALL BEARING 
SUPER CHUCKS for rail- 
way construction and repair 
work on Drill Presses and 
Lathes. 


Watch results on your ma- 
chines—these chucks set new 
accuracy standards, have a 
tremendous grip and аге 
speedy in operation. 


The Jacobs Ball Bearing 
Super Chuck 


No Capacity List 


8145 0-4 5600 


11S 0-34 8.00 
14S 14 10.00 
16 NEU 12.50 
18 "r2 15.00 
20 9-17 20.00 


THE JACOBS 
MANUFACTURING COMPANY 


Hartford, Conn. 


The World's Largest. Producers of 
“Drill Chucks.” 
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THE 


LOADMASTER 


SWING- CRANE 


LOADMASTER Locomotive Type 
Swing-Crane 


The “Loadmaster” is especially designed 
for handling loads which are too small 
to justify the installation of large crane 
units or which by reason of their loca- 
tion are not within reach of ordinary 
hoist service. 


Gasoline-powered,  tractor-mounted, it 
moves from place to place under its own 
power, and will lift, carry, swing, load 
and pull as the job requires. 


An extremely efficient unit for han- 
dling stores department materials, 
and at freight terminals, transfer 
points, scrap and reclamation yards, 
repair shops, etc. 


Will handle loads up to 3,000 Ibs. 


Write for latest Circular with full details. 


FREDERIC H. POOR, INC. 


50 Church Street, New York 


a 51040 
1 NN Earns $1000 
Monthly 


Sullivan Hoists 


Smash Car Pulling Costs 


А Utah Smelter was keeping two locomo- 
tives and crews busy handling slag cars. 
One outfit collected the cars from the fur- 
naces, and the other hauled trains to the 
dump. 

Then somebody suggested Sullivan Hoists 
for the collecting job. Two 480-lb. electric 
units were installed. Each was placed to 
handle cars from two of the four furnaces 
in operation. 

The hoists hauled the 5-ton cars easily up 
the 214% grade to the collecting point. Each 
unit handles 50 to 60 cars per shift, and ` 
works about one-fourth the time. 

One engine and crew was taken off, with a 
resulting saving of $1000.00 monthly. 

Car pulling is only one job where Sullivan 
Turbinair and Electric Hoists can save 
money for the railway shop. Coal storage, 
new construction, car loading, and material 
hoisting, offer many other applications. 
Single and two-drum models in numerous 
sizes, are available. In the picture hoist 
book you will find many other applications, 
and maybe an idea that will mean money 
to you. 


Send today for the picture book, 
“Handy Hoisting and Hauling.” 


Sullivan Machinery Company 
409 Peoples Gas Bldg., Chicago 


SULLIVAN 
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Two 80 Ton 

4 Motor Type E 
Northern Cranes 
with 10 Ton Auxiliary 
Hoists 


RAILROAD 
CRANES 


Dependable, power ful, 
smooth running, easily han- 
dled—these requirements are 
found in Northern Railroad 
Cranes. They are built to a 
high standard of construc- 


UNION 


New 


landt St. Chicago, 


tion, their design is peculiarly 
adapted to railroad use and 
abuse. They are typical rail- 
road cranes in every respect. 


Let us tell you all about them. 
Send for our latest bulletin 


No. 201-C. 


(Below) 25 Ton Northern Railroad Crane 


man your 


In some 


salesmen 


the other 


ENGINEERING WORKS 
DETROIT ^ MICH,USA. 


BRANCH OFFICES /W ALL PRINCIPAL CITIES 


[ Published by 
т 


DeceMBeER, 1928 


As Good as 
Chain Hoists 
Can be made 


Pressed Steel 
Plate 
Construction 
Roller Bearing 
.Load Shaft 
Extremely 
Efficient 


New Catalog 
now ready 


MANUFACTURING CO. 


Makers of a Complete Line of Chucks 


Britain, Conn., U. S. A. 


26 CORTLANDT STREET, NEW YORK CITY 
Branch Offices Where Stock Is Carried: New York City, 26 Cort- 


25 So. Jefferson St. Cincinnati, 306 8; 


St. San Francisco, 770 Folsom St. Houston, Texas, 1. Van 
Tassel, First Natl. Bank Bldg. 


Selling the Man 
Your Salesman Never Sees 


Big orders are often lost because the 


salesman sees can’t resell the 


proposition to some man your salesman 
doesn’t see. 


household, some inner sanc- 


tum, some director’s room, some bank- 
er’s private office the decision goes 
against you without your ever having 
had a chance to present your case. 


Into these blue pencil rooms where 


seldom penetrate advertising 


goes whenever you choose to send it. 


Because of this it sometimes pays to 
use widespread advertising to influence 
a comparatively small number of people. 
Though 95 per cent of the readers of the 
publication may never be in the market 
for your product, the value of reaching 


5 per cent may be so great as 


to justify the cost. 


The Railway Age in co-operation with 


y Age 
he American Association of Advertising Agencies. 


\ 
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Less Time Required for Set-ups 


ONLY a few moments are required to set up 
and center a ROOKSBY PORTABLE 
BORING BAR. 


The rapid set-ups are made possible through the 
aid of Quick Centering Blocks—a patented fea- 
ture found only ina ROOKSBY BORING BAR. 


Several other cost cutting features are incorpo- 
rated in the ROOKSBY BAR—features that per- 
mit maximum speeds and therefore reduce ma- 
chining time. 


Our bulletins explain the details. 


E. J. Rooksby & Company 


Manufacturers of Portable Tools for locomotives 


1072 Hamilton St. Philadelphia, Pa. 


мазей. 
кле” 


Looks Good!—Serves Good! 


EXICAN Front End Lustre No. 320 does two important 
things to your front ends. 


1. It enhances their appearance. 
2. It prolongs their life. 


It does these things by eliminating sulphur fumes, rust and scale. 
It is easily applied and each succeeding application adds to the 
smooth shining surface and to the durability of the metal. 


Send for a trial application. 


The United States Graphite Company 
Saginaw, Michigan 
Philadelphia New York Chicago Pittsburgh San Francisco 


St. Louis 
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Heald Internal Grinders Eliminate 


 In-between Repairs 


Т HE lost motion that frequently necessitates the 
renewal of motion work bushings between 
shoppings can be practically eliminated by the use of 
a Heald sizematic internal grinder. 


The added precision and accuracy obtained by this . 


machine insures closer fits and retards the beginning 
of lost motion. 


It also reduces material losses and increases produc- 
tion. 


THE HEALD MACHINE CO. 


WORCESTER, MASS. 


Write for descriptive 
Circular 7079-3010. 


pandara du. jn. and 5-16-in. Heavy 3-5- SA -10 and 15 
Drills made in various m О. E. 40° 

к= ир i 1%- -in. capacity. General 8. x 

Electric Universal Motors used. моо "Bearings. 


de ЫБ " м | ЧЕ 
! p i 


Made, in 3 ga 3 
H. G. 


Motor: 5, 
Ball Бый 
HEAVY DUTY GRINDERS 
Write for 


"uu THE STANDARD ELECTRICAL TOOL CO., Cincinnati, Ohio “ыш 


Roto Air-driven Cleaner for 3” Locomotive Arch Tubes 
“Exhibited at Booth IIA 


THE ROTO COMPANY yn, ей a ag» NEWARK, N. J. 
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ROTARY SHEARS 
MADE IN VARIOUS SIZES AND STYLES 


А For cutting all gauges of sheet and plate up to 1 inch thick used 
in building Ships, Boilers, Cars, Tanks and General Plate and Sheet 
Metal Work. Cut square or beveled edges in straight or irregular 
shapes, also cut rings and discs, and cut openings without starting 
in from side of sheet. Leaves the metal flatter than any other 
Rotary or Short-Straight-Bladed Shear. Cuts a clean edge that 
requires no finishing. 

Joggling and flanging rolls can be used interchangeably with the 
cutters. 


Do Long Straight Cutting Faster Than 
Any Other Shear of Any Kind 


| Q9UICKWORK; 


Pat. June 3, 1913; Aug. 26, 1919; Mar. 29, 1921. Other patents 
pending. One "QUICKWORK" does the work of a number of 
old sie machines. Does it better and from two to ten times 
quicker, 
Eliminate Oxy-acetylene Cutting and Plate Planing 
WRITE OR CATALOG No. 80. 


THE QUICKWORK COMPANY 


(Not Incorporated—H. СоШег jdn Owner) 


t. Mary's, Ohio, U. S. A. 
Cable Address: “QUICKWORK.” All standard codes used. 
New York Exhibit: Grand Central Palace. 
Agent for British Isles: Oliver Machinery Co., Manchester, England 


= 
= E з 
e: THIS Mon 15 — 
—— OSTE - 
ü ЇЙ EQUIPPED 721 
" $a 


WY 


= 


Take a tip from the gent at the door-a 
fellow-worker disguised as a pipe-fitter’s 
helper-who spent weeks trying to figure 
outwhysome people geta bigger kick out 
of working than others. He found, after a 
lot of window peeping, 
that pipe-fitters al- 
ways get peppier after 
they get the boss to 
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THOMPSON 


—12" x 36'—— 
UNIVERSAL GRINDING MACHINES 


SEPARATE COUNTERSHAFT DRIVEN 
SELF-CONTAINED AND MOTOR DRIVEN. 
ALL MACHINES NOW EQUIPPED WITH' 
THE NEW AUXILIARY COARSE CROSS 
FEED FOR SURFACE GRINDING. 


MFG. BY ‚ 1 
THE THOMPSON GRINDER СО. 


SPRINGFIELD, OHIO 
1534 West Main Street 


Ashton Wheel Press 
Recording Gages 


Ashton Wheel Press Recording Gages give an ac- 
curate record of wheel fits on axles, showing actual 
fit from start to finish, insuring perfect mountings. 


Send for special circular which gives full details, also 
catalogue describing our complete line of Specialties. 


The Ashton Valve Co. 


BOSTON, MASS. NEW YORK CHICAGO, ILL 
161-179 First St., Cambridge 126 Liberty St. 565 W. Washington Bld. 


SAN FRANCISCO, 606 Howard St. 4 
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REDUCE YOUR BOLTING EXPENSE 
ONE-HALF BY USING OUR 


Special Fitting Up 
Bolts 


ALL SIZES—ANY LENGTH 


Now—while you are making plans for better welding at lower 

costs in 1929, it will pay you to investigate Page-Armco Welding 
re ап 

A careful test will show you that this carefully processed, flame- 

tested and shop-tested wire gives better welding results at less 

cost. There is a grade for every need—each plainly marked for 

e identification. 

Write for test sample and complete information—TODAY. 

PAGE STEEL and WIRE COMPANY 
A n idgeport, Connecticut 


к Acts курсу Марр KEY-BOLT APPLIANCE СО. 


/ pany, Inc., Bridgeport, . 
Оу раб In Canada: Frost Steel and Wire Co., Hamilton, 
Ontario Manufacturers 


PA! | я А + AY CO Factory and Offices 
Flame-teated PROCESSED Shop-tested Elmira, New York 


Welding Wire and Electrodes U. S. A. 


— ө» | HANNA RIVETERS 


that can point with 
"n | 


justifiable pride to 
past achievements 


| 
D 4 =| 
f " А2 


+ RIVETS = STRENGTH 


STEEL 
NATIONAL TWIST DRILL & TOOL СО. Hanna Engineering Works 
110-116 W. New York бега 1771 ELSTON AVE. CHICAGO 


а 
1 Broadway, New York, М. Y. 26 S. Jeff 
St., Chicago, Il]. 43 N. Sixth St., Philadelphia, Pa. 107 
Gifford St.. Syracuse. №. Y. 76 Pearl St., Buffalo. №. Y. 
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You stand the expense when your machines 
stand idle due to mechanical defects. When 
you buy CLEVELAND Fabricating Tools 
you have reduced that item to a minimum. 


First in the field and built for 


uniform and long service the 


“ALLEN” machines as- 

sure the tightest and fast- 

est riveting at the lowest‘ 
cost. 


Ask us for proof! 
John F. Allen 
Company 


372 Gerard Ave 
New York 
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“50% Time Saving" 


HIS 3” Class S Geometric Collapsing Tap did 

just this in tapping 3” Standard Pipe threads in 
a pump casing for the Warren Bros. Co. of Cam- 
bridge, Mass., according to Mr. B. H. Henderson, 
Supt. 


Have you all the facts on the simple, positive, col- 
lapsing Tap? Remember it’s a universal tool— 
quickly applicable to any standard machine without 
extra tripping or resetting parts. Catalog on re- 
quest. 


THE GEOMETRIC TOOL COMPANY 
NEW HAVEN, CONN. 


DART UNIONS 


One Sent 
On Request 


Tell Us What 
Size You Want 


The two bronze-to-bronze seats, ground together, 
make an accurate fit and eliminate all possibility 
of corrosion. Extra heavy malleable pipe ends 
surmounted by a heavy swivel tightening nut, 
make the Dart Union a single, unleaking unit. 
We'll be glad to send you a Dart Union FREE. 
Tell us what size you want. 


Е. М. DART MFG. COMPANY 


PROVIDENCE, R. I. 
The Fairbanks Co., Sales Agents 
Canadian Factory, Dart Union Co., Ltd., Toronto, Can. 
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Are Easily Handled 
On A LUCAS 


OCOMOTIVES come big these 
days and tax the shop equipment 
with large, cumbersome parts. When 
big jobs are assigned to the Lucas, 
excess handling is eliminated. 


We Also Make The Lucas handles these heavy 
pieces with the same ease and dis- 
patch that it does the small intricate 
parts. 


It is this adaptability to all classes of 
work that makes the Lucas an in- 
valuable machine wherever quick, 
accurate work is in demand. 


For speed and economy in Boring, 


The LUCAS Drilling, Milling or all three com- 
Power Forcing Press bined, Lucas production invites your 
consideration. 
THE LUCAS MACHINE TOOL CO. 


7NOW AND? 


CLEVELAND OHIO 


feailway Mechanic Ensi neer 


Founded in 1832 as the American Rail-Road Journal 


Roy V. Wright, Editor 
New York 
‚С. B. Peck. i E. L. Woodward Marion B. Richardson L. R. Gurley H. C. Wilcox 
Managing Editor, New York Western Editor, Chicago Associate Editor, New York Associate Editor, New York Associate Editor, Cleveland, Ohio 
Е. Н. Thompson, Business Manager, 
Cleveland, Ohio. 


Editorial Contents for December, 1928 


Volume 102 Number 12 


Schmidt high-pressure locomotive |. ........ "— ....Page 670 


The author has given a detailed description of the construction and operation of a 
locomotive which has aroused general interest among designers the world over. 
* 


Passenger car repairs on the Grand Trunk Western . . ... Page 683 


Repair shop at Port Huron, Mich., organized to turn out an average о! 12 heavy- 
repair cars a month. 


Getting back to fundamentals. ................. 0.0... .. Page 697 


The Chicago & Alton has accomplished much by bringing back locomotive parts to 
conform with original blue print dimensions. 
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Miles—measured in units of hundreds of 
thousands—serve only to emphasize the 
special fitness of Timken tapered con- 
struction, Timken POSITIVELY ALIGNED 
ROLLS and Timken electric steel to 
survive in railroad service. 


Timken Bearings have demonstrated 
their ability to lower starting resistance, 
to fight down friction, to lessen lubrica- 
tion and maintenance requirements. 


Now, Timken Bearings are showing 
with striking clearness how they can 
withstand shock, thrust, weight and 
speed, and pile up the resulting benefits 
mile after mile. 


THE TIMKEN ROLLER BEARING CO. 
С A м T о N о н І о 
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5. ONCAN > 
euo? COPPER эз?” 
Molyb-den-um 
IRON 


TONCAN TUBES 
Stand Up in Bad Water 


s E have had wonderful 

success with Toncan 

Iron boiler flues, in fact they 

‘have given us the best service 

without pitting in our worst 
water districts.” 

This is the comment of 
one Superintendent of Mo- 
tive Power. His experience 
has been duplicated on many 
roads. 

Toncan Iron boiler tubes 
not only have the natural 
corrosion resistance of iron 
fortified by the addition of 
copper and molybdenum, but 


Toncan Iron Tubes 
Toncan Iron Rivets 
Toncan Iron Staybolts 


Toncan Iron Firebox Sheets 
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they possess the further ad- 
vantage of being seamless and 
easy to apply. 

An iron tube that is seam- 
less provides an ideal combi- 
nation of qualities. Long life, 
no danger of splitting at the 
seam and due to a special 
characteristic of Toncan Iron, 
no danger of fire-cracking 
after the tube is cold-worked 
in applying it. 

Toncan Iron tubes are the 
modern iron tubes. Try them 
wherever pitting and corro- 


sion is troublesome. 
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CENTRAL ALLOY STEEL CORPORATION, Massillon, OHIO 
World’s Largest and Most Highly Specialized Alloy Steel Producers 
Makers of Agathon Alloy Steels 
New York St. Louis 


Los Angeles Tulsa 
Seattle 


IRON 


Agathon Alloy Steels For 
Locomotive Parts 


Agathon Engine Bolt Steel 
Agathon Staybolt Steel 


Detroit Chicago 
Philadelphia 


San Francisco 


Cleveland 
Syracuse 
Cincinnati 


ONCAN „>: 
MO-LYB-DEN-U M 
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Lima Makes Sure of Rods 


Y means of an original testing ma- 
chine, all rods made by Lima are 
proved before they go into service. 

A temporary pin is placed in the eye 
of the rod which is then raised in the 
guides to a predetermined height. When 
released, the rod drops, the pin taking 
the impact when it strikes the anvil below. 
The ring and rebound of the rod give the 
important indications of quality. 

Thus, without exceeding the elastic 
limit of the metal, the slightest flaws or 
structural defects are sure to be found 
without risking an untried rod in service. 


LIMA LOCOMOTIVE WORKS 


Incorporated 


DECEMBER, 1928 
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Locomotive Maintenance 
Reduced By The Booster 


61 


— 


The Locomotive Booster 


$8 


T 


J a 


Ж COMOTIVE maintenance is 
roughly proportional to the number 


Put a Locomotive Booster on a Mikado 
and it can do most of the things required 
of a 2-10-2 at an increased maintenance 
cost of half a cent per mile for the 
Booster as compared with a 5 to 10 per 
cent per mile increase when the extra 
pair of drivers is used. 


When net operating income is consid- 
ered, this saving of a few cents per mile 
becomes of great importance. It may not 
loom large in the operating ratio but it 


represents a big percentage increase in 
net. 


The maintenance saving alone justifies 
the Booster, while the operating econo- 
mies it makes possible are all velvet. 


-FRANKLIN e.. 


RAILWAY SUPPLY COMPANY, Inc. 


Эле Locomotive Booster Capitalizes Idle Weight and Spare Steam 
NEW YORK CHICAGO ST.LOUIS 


SAN FRANCISCO MONTREAL. 
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Only once a уеаг- 
you service your 


BARCO 


all-metal insulated car 
steam heat connections 


Ñ | 


28 pur new gaskets in your Barco car steam 
2 heat connections before the winter heat- 

› 9 ing season opens. Then forget them for a 

i year. The gaskets are good for a full season's 

) 30 service. They cannot blow out nor fail sud- 

denly. 
c ; А 
> Barco connections have been in use for ten 


years. Their record proves their dependabil- 
ity. The well-known Barco ball joint used in 
these connections is in service on practically 
every Class I railroad. You take no chances 
when you equip with Barco connections. 


The friction loss is low because all sharp 
turns and 90 deg. bends have been eliminated. 
Full area is provided in all positions. Radia- 
"A tion loss is low because the connections are 
~ 5. fully insulated. These features insure pas- 
! senger comfort in any weather with minimum 
i maintenance and without emergency repairs. 

There is still time to equip with Barco 
steam heat connections for the coming season 


| 
| 
| 
| 
| 
| 
| 
—from the locomotive to the last car. Ask | 


— ae 


pue 


-~ т 
HE чэ” 


for a Barco representative. 
BARCO MANUFACTURING COMPANY 
1801 Winnemac Avenue Chicago, Ill. 
The Holden Co., Ltd. 


In Canada > In Canada 
Montreal, Moncton, Toronto Winnipeg, Vancouver 


|Devices 


RME 12-Gray 
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Correct Steam Distribution 
PLUS | 


Boiler Capacity 


ЕЕ) 


STRIKING example of this combination is found in the pas- 
senger locomotive “President Cleveland,” on the Baltimore 
& Ohio Railroad, which incorporates in its design the Caprotti Pop- 
pet Valve Gear and a Water-tube Firebox Boiler. 


This locomotive, in express passenger service, shows upwards 


of 20 per cent saving in fuel per car mile as compared with locomo- 
tives of conventional design in service on the same division. 


THE BALDWIN LOCOMOTIVE WORKS 


Licensee under Caprotti Patents 


PHILADELPHIA 


| 

| 
| | 
| | 
| The Caprotti Valve Gear was furnished by | 
| 
М 


SSS. |S. >_> SS | 
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THERE IS MORE THAN STEEL 
IN ALCO FORGINGS 


T is comparatively only in recent years that locomotive forgings have re- 
ceived the manufacturing attention required to insure that inbuilt quality 
which modern power demands. 


Again, the search for true economy has led straight back to quality. 


There can be no compromise with quality in forgings. It has been proven 
unmistakably that getting the most for the fewest maintenance dollars is possible 
only when forgings embody that extra measure of dependability which makes for 
long life in hard service. 


_ But aside from the maintenance feature, there is another factor that should 
be given due consideration. The profit earning capacity of the modern locomo- 
tive of today is too great to be jeopardized by the use of any other than the best 
forgings obtainable. 


Consider these advantages when your locomotives go into the shop if you 
expect real sustained service when they are again on the road, for Alco forgings 
will provide a failure indemnity which continues the economy of any particular 
device, feature, or the better utilization of the locomotive itself. 


Alco forging shop facilities are unsurpassed in men, methods and equipment. 
These could not be duplicated in any railroad shop except at a prohibitive cost. 


MOTIVE COMPANY 


Á 
| 
| 


; NEW YORK CITY 


Being one of the series of 
Jorging talks in the Railway 
Mechanical Engineer. 


55 TON FRAME 
GOULD А. Ё. A. DESIGN 


SPRINGS—A. R. A. CAPACITY 64000 LBs. 


VERTICAL 


Present ighest | 
hip ecd Test 


RESULTS OF FIVE SERIES 
OF TESTS 


Deflection 10370 
at .035 7 
95,000 lbs. 


38588 


Set .0160 
after 
185,000 Ibs. 


Average 


170000 


Average 


GOULD FATIGUE TRANSVERSE | 
Highest K Present | Highest | Test | 
R.R. Spec. A.R.A. Spec.| R.R. Spec. 
25000 8 ї . . -0600 
A.R.A. DESIGN FRAME 29,000 Ibs. ды | 


USED IN THESE TESTS Average 


Se | 
AVERAGE WEIGHT ater | ди | оо | 96 
' 53,000 Ibs. 
615 LBS. 
191673 Average 
Ж A.R.A. Specifications in process ot revision. ALL FRAMES USED IN "THESE 


THE GOULD 


Works: Depew, N. Y. NEW YORK CHICAGO BALTIMORE 


ЕЖ Е г T. TIJE Mio EE шд a a 


OMPARISON 


SYMINGTON DOUBLE TRUSS 


INCREASED SPRING CAPACITY 89000 LBs. 


VERTICAL 


Ж Present | Highest 
А.К.А. Spec.| К.К. Spec. 


RESULTS OF FIVE SERIES 
OF TESTS 


Deflection 10345 
at .035 | .0340 
95,000 Ibs. 0 


Average 


Average 


Elastic | 170000 
Limit 214000 


Average 223200 
TRANSVERSE 


FATIGUE 


SYMINGTON 


INCREASED SPRING CAPACITY 


DOUBLE TRUSS FRAME 
USED IN THESE TESTS 


AVERAGE WEIGHT 


Present | Highest 4 Highest 
Felt тА Test ГЛ 


Start of First! ` 250 


Critical Avg. of | 144000 
Crack — |* ooi 189400 


Average 159812 


Loads for | Min. for 
5000 


Average 


Loads for ate 


Complete | 247075 
Failure | 180400 


010 


609 LBS. 
Average Average 
TESTS MANUFACTURED BY Ж A.R.A. Specifications in process of revision 
COUPLER CO. 
ST. LOUIS SAN FRANCISCO Adanac Supplies, Ltd., Montreal 
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The new Type 'S 


Worthington Locomotive F eedwater Heater 


saves and distributes weight 


Type *S" Open Туре “S” Direct-act- Туре “S” Turbine-driven 
Feedwater Heater ing Hot-water Pump Centrifugal Cold-water Pump 


Т Worthington Туре “S” 


PUMPS 
COMPRESSORS 


CONDENSERS 
and Auxiliaries 


OIL and GAS ENGINES 


equipment gives the high efficiency of 


the open type feedwater heater with 
FEEDWATER HEATERS 


WATER and OIL METERS 


Literature on Request 


IDEAL WEIGHT DISTRIBUTION 


* * * * 


FFICES IN 24 CITIES 


WORTHINGTON PUMP AND MACHINERY CORPORATION, 2 PARK AVENUE, NEW YORK *  DisTRICT O 


WORTHINGTON 


— —————————— 
т ji M 
— —MMM — — — —— M  ——À 
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Union Pacific 4-12-2 Type Locomotive built by American Locomotive Company 
in 1928, equipped with Worthington Type S Locomotive Feedwater Heater. 


The first 


of 23 Union Pacific 4-12-2 type locomotives equipped with 
the WORTHINGTON TYPE S LOCOMOTIVE HEATER went 
into service June 25, 1928. 

To date the operation of 23 Type S Heaters on new power 


and 19 on existing power has been entirely satisfactory. 


OIL and GAS ENGINES 
« 27777 6, « 
COMPRESSORS P R Q D U C T 5 FEEDWATER HEATERS 
hj м 


CONDENSERS ` WATER and OIL 
and Auxiliaries METERS 


Literature on request 


WORTHINGTON PUMP AND MACHINERY CORPORATION. 2 PARK AVENUE, NEW YORK * DISTRICT OFFICES IN 24 CITIES 


WORTHINGTON 


7441-15 


“Setting Free 
the Mind as by a Miracle’ 


Шш A 
SHIN GTON : Р (ANE À MADISON: ` 
~ Á 7 


2% мып Жел сү” 
ЧДУ, | » 


LEN 


Dy Ty 


«x An Advertisement for Bell Long Distance Telephone Service 


In $вАттгЕ, Washington, far from home. Home- clear the worries off your desk and out of your 
sick. Lingering doubts and apprehension about mind. You will be surprised how little long 
the welfare of his family in Madison, №. J., distance calls cost. 


3000 miles away. Under the new station to station day rates, 
He filed a telephone call, and а few minutes Los Angeles to Chicago is only $6.25. Denver 
later the operator signaled. to St. Louis, $3.50. Miami to Atlanta, $2.80. 


А crisp, "Go ahead, please!" and then across Dallas to New Orleans, $2.20. Pittsburgh to 
the plains, mountains and valleys came to him Cleveland, 8oc. Atlantic City to New York, 


the reassuring tones of a familiar voice. тос. Baltimore to Philadelphia, 7oc. What dis- 
"Setting free the human mind as by a miracle," tant calls could you make to advantage, now? 
is how this man describes long distance calls. The station to station day rate from the 
And business doubts are banished just Statue of Liberty to the Golden Gate 1s 
as quickly. Whether in business or per- only $9.00. . . . Calling by number takes 
sonal matters, telephone calls will quickly less time. . Number, please! 


Es | ль 


WS 
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“Safety Control” Feature 
for Rail Motor Cars 


RAILWAY MECHANICAL 


(FER TON of rail motor cars may now 

have an additional safeguard by virtue of 
the “Safety Control” feature recently developed 
by the Westinghouse Air Brake Company. 


This feature, which is similar to that being used 
on several thousand street cars, provides for 
automatic stopping of the car if the operator 
becomes physically disabled. 


It comprehends the interlocking of car control 
and brakes in such a way that if the operator 
takes his hand from the brake valve without 
first having built up a predetermined cylinder 
pressure, the power is shut off and an emer- 
gency brake application made. 


We recommend that this valuable feature be 
incorporated in new gas rail car equipments. 
Moreover, many railroads are changing present 
equipments to provide for the advantages of 
safety control. 


ENGINEER 


A Brake Application Valve serves 
to vent brake pipe pressure; the 
Brake Valve embodies a pilot valve 
which actuates the Brake Applica- 
tion Valve; an Automatic Control 
Switch is used in the engine igni- 
tion system to automatically inter- 
rupt the source of power; a Cut Off 
Valve automatically renders the 
safety control features inoperative 
when a brake application has been 
made; and a Foot Valve permits 
the operator to remove his hand 
from the brake valve handle with- 
out actuating the safety features 
when desired. 


WESTINGHOUSE AIR DRAKE Со. 


©) General Office and Works, Wilmerding.Pa. © 


Pittsburgh 


New York Washington 


Chicago St.Louis 


San Francisco 
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( 


Avoid Severe 
Low Water Accidents 


N this accident, due to low water, three 
men were killed and heavy financial 
loss was sustained. The cost of one low 
water accident such as this would equip 
many locomotives with syphons — and 
syphons pay back their own cost over 
and over again. 


— WT 


With Syphons 


С э 4 
С 3750 ) 


de wt St 


YPICAL case of low water in a Syphon 
equipped locomotive. The water in 
this boiler was 5 inches below the crown 
sheet, yet with water spreading over the 
crown, due to syphon actéon, the damage 
was slight with no fatalities. 
Syphons for all your Power 


LOCOMOTIVE FIREBOX COMPANY 
MONTREAL CHICAGO NEW YORK 


“The Heart of the Locomotive” 


€) 


HANDLE 
WITH 


cant 


REDUCE 


These Claims 


| oe and less often the costly words “Damaged 
in Transit” appear in claims. Better pack- 
aging and more careful handling all along the 


National M-17 Draft Gear 


line deserve part of the credit. NACO Steel 
rademar. egistere 

But railroad men know that lading is safer today The castings for every 

than it was ten years ago because of better equip- National Naco Steel 


Draft Gear are heat 


ment and — better draft gears. : х 
treated in electrically 


National Draft Gears are designed to provide operated and controlled 
5 à f A i - 
maximum protection to cars and valuable lad- uroak. DEBE MiCe 
sults are secured by 


ing — to increase operating profits by reducing this method. 
claims and repair bills. 


THE NATIONAL MALLEABLE & STEEL CASTINGS CO. 


General Offices: Cleveland, Ohio 


Sales Offices: New York, Philadelphia, Washington, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill, 


NATIONA 


ELECTRIC NACO STEEL 


D RAFT GEARS 


CONTROL 


PLIT second control that pre- 
S vents damage, reduces claims, 
delays and maintenance cost is 
the function of National Power 


Brakes on freight cars. 


These brakes were especially de- 
signed to meet modern railroad 
requirements, heavy loads and 


rapid handling. They are rugged 
in construction and powerful in 
action, developing a force well 


over A.R.A. requirements for 
hand brakes. 


They eliminate the auxiliary lev- 
ers and sheave wheels which 
cause frictional losses. 


THE NATIONAL MALLEABLE & STEEL CASTINGS CO. 
General Offices: Cleveland, Ohio 


Sales Offices: New York, Philadelphia, Washington, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill, 


Above cut-away illustration „of 
Cam Gear Brake shows pinion 
lever leaving the cam slot and the 
first tooth of the drum gear being 
engaged by the pinion teeth. The 
cam is designed so that there 18 
always a positive engagement be- 
tween pinion and gear — and no 
abrupt shock in the transfer from 
the cam to the teeth can occur. 
The National Cam Gear Brake 
develops a force at the brake cyl- 
inder push rod well in excess 0 
the required 3950 pounds, with- 


out the use of a club. ) 
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The well known 


ounce of prevention 


Alloy steels—the proper alloy steels— 
used in the proper places in locomotive 
construction will reduce repairs tre- 
mendously. Do not build so as to make 
repairs easily— build to make repairs 
unnecessary. Every ounce of an alloy 
steel will be an ounce of prevention. 


INTERSTATE IRON & STEEL CO. 
104 South Michigan Avenue 
CHICAGO 


Interstate 
Alloy Steels 


Open Hearth Alloy Steel Ingots, Billets 
Bars, Wire Rods, Wire, Nails, Cut Tacks 
Iron Bars and Railroad Tie Plates 


DISTRICT OFFICES: New York, 52 Vanderbilt Ave.; Detroit, Washington Boulevard 
Building; Milwaukee, First Wisconsin National Bank Bldg.; St. Paul, Merchants National 
Bank Building; St. Louis, International Life Building; Kansas City, Reliance Building 


a gor ORR Sed RR gy 


дә, a TIN ETE mme te 
К * Кз ч. Re ЕД NE 
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BLOW OFF COCKS 


FLANGE ^ l'atented. 1920 


Can be ground under 
boiler pressure with Z 


wrench. 7 
/| 
N 


Only Three Working 
Parts. 


A cleaner, as it draws 
water and scale along 
mud ring and not away 
from the inside sheet. 


Vg 
ж 


Non-freezable as valve 
is in mud ring. 


Baco Blow-Off Cock to be used 
with internal piping system 


This Company is engaged primarily in the manufacture and supply of Boiler Chemicals for water 
treatment. Its activities in rendering the necessary expert service in this connection, are properly ex- 
tended to cover the installation and service of B.-A. Co. Blow Off Cocks. These items are all consistentlv 
designed to obtain one end: The promotion of Locomotive Boiler Efficiency. 


THE BIRD-ARCHER COMPANY 


PHILADELPHIA CHICAGO ST. LOUIS MONTREAL WINNIPEG 
BUENOS AIRES MANIL SYDNEY 
Argentina P. I. Australia 


~The B.-A. Co. 
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WHEN 
EXPERIENCE 
WRITES THE 
SPECIFICATIONS 


The PENNSYLVANIA RAILROAD 
Uses Nickel Chromium Steel for 


Driving Gears in Electric Locomotives 


ULLING heavily loaded passenger trains back and 
forth between Manhattan Transfer and Pennsyl- 
vania Station—maintaining regular 24-hour schedules 
year in and year out—the electric locomotives of the 
Pennsylvania Railroad must be built to furnish un- 
failing power and at the same time, to withstand 


Nickel Chromium Steel electric loco- hard, continuous service. 

motive drive gear. Weldless forged ^ : : 

rint fernished by MITCHELL STEEL Seven of these new electric locomotives are equipped 
., Cincinnati, Ohio. b А Ў 3 me : 

Niles Tool Works, Hamilton, Ohio. with Nickel Chromium Steel driving gears. Nickel 


Alloy Steel was used because of its unusual mechanical 
properties—hardness combined with toughness and 
high impact and fatigue strength values. These prop- 
erties provide essential wear-resistance and insure 
freedom from breakage. 

The wide-spread use of Nickel Alloy Steel parts by 
American railroads is conclusive evidence of the 
dependable mechanical properties of these alloys. 
This experience has formed the basis for a valuable 
fund of technical data. You are invited to consult our 
engineers and draw upon this information at any time. 


—— е. oy 


и и-и и 


PENNSYLVANIA 


Send for “ Buyers’ Guide 
to Ыкы Alloy Steel 
mets List of available pub- 
(“on У lications on Nickel 
WHERE TH and its alloys fur- 
eee nished on request. 


FOR ALLOY STEEL ~ 


ЁЎ Ф, 
7, Nickel THE INTERNATIONAL NICKEL COMPANY (INC.) 67 WALL STREET, NEW YORK, М. Y. Nicke D 
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Bradford Front End Throttle Valve 


The Bradford Locomotive Front End Throttle Valve, Type A, is 
readily applied to existing equipment. It is located in the smoke box 
ahead of the stack as illustrated. This location eliminates the neces- 
sity and expense of moving back the flue shcet and of shortening 
the flues as required when other types of smoke box throttles cre 
applied to existing locomotives. 


When the throttle box is once applied it is unnecessary to remove 
it from the smoke box as there is ample space beneath it to take out 
the superheater units. 


THE BRADFORD CORPORATION 


А ыс сг чы ызыл ч. I EERE, 
25 WEST FORTY-THIRD STREET RAILWAY EXCHANGE 


NEW YORK CHICAGO 
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Ү a system of achesand 
pains and a marvelous co- 
ordination of nerve fibres, the 
human body is counseled to 
take rest from "fatigue." Na- 
ture, in time, restores its vital- 
ity. Not so, however, with the 
maintenance of train service. 
No delicately sensitive instru- 
ment registers fatigue of vital 
parts, such as the pipe system. 
And you can't put a locomotive 
to bed every night. And if you 
could, no amount of rest would 
restore the metal, which has be- 
come fatigued, to its original 
usefulness. 


The modern demands for safety 
and uninterrupted service have 
led many railroads to use only 
the most dependable material 
and equipment. For vital air and 
steam lines, genuine wrought 
iron pipe is being specified in 


BYERS PIPE 


RAILWAY MECHANICAL ENGINEER 


greater quantity than ever be- 
fore. Railroad men know that 
Byers wrought iron pipe, while 
costing a fraction more than 
ordinary pipe when installed, 
can be depended upon to give 
many times the service of ordi- 
nary pipe. It helps to reduce the 
number of breakdowns due to 
pipe failure, by its peculiar abil- 
ity to resist fatigue and cor- 
rosion. 


The advantages of wroughtiron — 


pipe of Byers manufacture are 
described in a treatise on the 
subject entitled "Pipe Failures 
in Railway Service,” a copy of 
which will be gladly supplied 
on request. The coupon is for 
your convenience. 


A.M. BYERS COMPANY 
Established 1864 
PITTSBURGH, PA. 


GENUINE WROUGHT IRON 


R. R. Div., Pittsburgh, Pa. 


Gentlemen: Kindly send me 
a copy of your Bulletin No. 
44, entitled “Pipe Failures in 
Railway Service." No obliga- 
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Only Two Parts 


HE Support Arm and Interlocking Gib are 
the only parts that you have to handle when 
applying or renewing a DAVIS SUPPORT ARM. | 
There are no bolts, rivets, nuts or cotters to work | 
loose and cause trouble—the sliding malleable 
iron shoes cannot become detached from the | 
Support Arm and their design accommodates any 
type of trussed brake beam. 
The renewal of brake beams is a simple job ог 
; , ae cars that are equipped with DAVIS SUPPORTS 
—€— P NE d —so easy that no repair man would avoid replac- 
i ing the supports. 
Why worry along with those improvised safety 


d e pene a Кора guards that are so difficult to apply and remove? 
Illustration below shows how these two DAVIS SUPPORTS will reduce your brake beam 


simple parts of the DAVIS SUPPORT 


ате Fitted to the apring- plank: renewal costs and also increase the mileage of 


brake shoes and all brake beam wearing parts. 


They also insure greater safety. 


DAVIS BRAKE BEAM COMPANY 
JOHNSTOWN, PA. 


General Sales Office: 418 Sixth Ave., Pittsburgh, Pa. 
Chicago Office: 122 South Michigan Ave. 


Brake Beam Supports 
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More “Staying” Qualities 


TAYBOLTS made of BURDEN IRON possess all of those phy- 
sical properties necessary to withstand the tremendous strains of 
present day service. 
Over one hundred years of iron making experience has resulted in a 
super-refining process which defies duplication. 
BURDEN IRON contains no dirt or mixture of steel—it is free from 
blisters and burned edges—it wil! not split during the driving opera- 
tion. 
If you are searching for better staybolts you will find more “stay- 
ing” qualities in those made from BURDEN IRON. 


The Burden Iron Company 
Troy New York 


New York, N. Y. Chicago, lll. 


Durden Iron 


Makes Better Staybolts 
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The Standard Practice Guide 


for Car Department Executives 


The New 
Twelfth Edition 


of the 


ШШ CAR BUILDERS 


CYCLOPEDIA 


of 


American Practice 


Complete information on all the newest efficiency 
methods of keeping rolling stock in top notch 
condition is graphicaliy presented in this well- 
known work. Valuable data on the use of the 
most modern equipment, of cost-cutting and 
time-saving machines, is herein assembled and 
arranged for your convenience. This book will 
help you order tools that exactly meet your 


every requirement. 


Edited by Roy V. Wright, Editor of RAILWAY 
E MECHANICAL ENGINEER, and compiled for the 

E pies e Mechanical Division of the AMERICAN RAILWAY AS- 
3000 illustrations і З н aI 
Solidly Bound SOCIATION, this work is the authority in its held. | 
contains the new designs of cars and appliances m 

Hm railway car construction during the past three years, 

аг. 0и SIMMONS-BOARDMAN as well as the time tested standard equipment. Com: 


EXAMINATION COUPON plete indexes make the vast store of valuable infor- 


mation in this book readily accessible 
Simmons-Boardman Publishing Company, 


Book D 5 . . 
ook church Street, New York, N. Y. You May Examine This Book FREE 


Send me one leather bound copy of the new 1928 edition of the i Я 

Car Builders’ Cyclopedia. The only way you can thoroughly appreciate the 

It is understood that I have the privilege of returning this book А ou nd " 1 Саг Build- 

at the end of 10 days at your expense if I am not absolutely satis- intrinsic value and usefulness of the * 

fied. However, if I decide to keep the book I will remit the price ier "ME" : : Т ble you to 

of $7.00 at that time. ers’ Cyclopedia is to examine it. То enable ? 

ў ; at ex- 

NAME, ipee УУГ УЫ ы OA do so we will send you а сору for ten days free 

ADDRESS ОК СООЛ С Ыы ы amination. 

CITY „ааа іса нье онова STATE. <nraindisnesarceeeras ; ji tly 

IR жн Fill out the coupon and your сору will be prom? Н 
РВИ" EPA oodcte dot pin v qnin 3 шу 

forwarded. Do not delay as the book is Тар. 


Postage prepaid on books sent on approval to retail purchasers will not 
R. M. E. 12-28 


in U. S. and Canada only. j going out of print, and the next edition 
а Аса аланов асна aa 
ready until 1931. 
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QE anus TRAPS are 


saving fuel and guarding steam lines and equipment in 
thousands of power and industrial plants, railway shops, 
large office buildings—and wherever steam is used. 


Their unique construction gives a small sized trap for a large 
capacity. That accounts for their low cost. The small size 
simplifies installation. They fit into any small convenient 
space and ordinarily require no other support than the pipe 
line in which they are installed. Air does not affect their op- 
eration. They discharge entrapped air with the condensate. 
The positive operation of the valve—either wide open or 
tightly closed —and the self-scrubbing feature reduce main- 
tenance to a minimum. They are efficient and economical. 


There is a type and size of Armstrong Trap for every draining 
problem. Send for an Armstrong,and test it 90 days at our ex- 
pense. It will pay dividends during test period. Then return 
it if you are not thoroughly satisfied. Mail tbe coupon now. 


ARMSTRONG MACHINE WORKS 
338 Maple Street, Three Rivers, Mich. 


District Representatives in 36 Cities 


ARMSTRONG MACHINE WORKS 
338 Maple St., Three Rivers, Mich. 

Please ship prepaid an Armstrong Trap for a 90-day test. 
When the test is completed we will return the trap collect 


е, B For Service Oll. ececaeseceencua Quae, 2upadnesqie liM АЧ happen boda 
CHARTS: 


Size of pipe.............. Steam Pressure [Maximum].................. 


Name and Position... oorr enun rto ansia mbUS URP MES PAR PRO елед 


Siteet Adüress: ual ss sci less ccs So cde eceekdaseseltzaucucceees 


Gity ahd States E — — 
[Г] Send Catalog. RME 12-Gray 
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RIP TRACK MILEAGE IS 
WORSE THAN 
EMPTY CAR MILEAGE 


An empty car in a train brings in no revenue but it is 
on its way to pick up a revenue load. 


A car carded for the rip track brings in no revenue and 
as soon as it gets to its destination eats up revenue in 
two ways. First—by the expenditure of the time and 
labor required for repair. Second—by loss of time, days, 
weens or even months while standing idle on the rip 
track. 


The answer is—use a good draft gear properly main- 
tained and greatly reduce the 70% of all car repairs due 
to lack of good draft gear production. 


USE CARDWELL DOUBLE A’ 
SPECIAL DRAFT GEAR 
UNION DRAFT GEAR CO. CHICAGO MONTREAL 
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RAILWAY SPECIALTIE 


AJAX AND 
HERCULES 
BRAKE BEAMS 


DAVIS “ОМЕ-МЕАК” 
STEEL WHEELS 


A.R. A. JANNEY 
TYPE “D” L VERTICAL 
COUPLERS KEY YOKES 


CAST STEEL TRUCK BOLSTERS 


AMERICAN STEEL FOUNDRIES 


NEW YORK CHICAGO ST.LOUIS ё 
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" Good enough for Father— 
but today ~ ~~ 


Yes, today is different. The “iron horse” has been put away 
with the mustache cup, the congress gaiters—and is occasionally 
brought out on exhibition to amuse us—to impress upon us the re- 
markable progress made through the past decades. 


Today is the day of Steel. Great passenger trains rush across 
the continent bearing their precious human freight—safeguarded 
by steel. Steel rails, steel wheels, steel axles—steel for every item 
of equipment of which unusual safety and durability are demanded. 


And now the latest is “fast freight.” These splendid freight 
trains, some of them proudly boasting a name, run on a schedule 
that not so long ago would have been the envy of passenger service. 
Their increased speed, however, presents a new problem. It is 
essential that wheel failures be eliminated. 


Carnegie Light Weight Wrought Steel Wheels, designed for 
freight cars with a maximum journal of 514” x 10", are the solution. 
Their use places freight service on the same safety basis as passen- 
ger service. They require no contour reconditioning. They cost 
less per mile than any other type of wheel available for light freight 
service. Nearly 300,000 are now in service, just three years after 
their introduction—proof of the fact that they are living up to 
the advantages claimed for them. 


Our wheel engineers will gladly 
discuss the subject with you. 


CARNEGIE STEEL COMPANY 


Subsidiary of UNITED STATES STEEL CORPORATION 
General Offices: Carnegie Building 
PITTSBURGH, PA. 
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HIS is a special season of the year when 

business pauses to exchange fraternal 
$reetings, good fellowship, and cement cordial 
relationships. 


We wish also to assure you that our best 
endeavors will be to maintain always that 
quality and service which has given character 
to the 


In extending sincere and hearty Christ- 
mas Greetings to all, we covet for you an 
abundance of the best things in life, and may 
the coming year bring health, increased wis- 
dom and happiness. 


The J. B. Ford Co. Wyandotte, Michigan 
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CARBOLOY 


THE SUPER CUTTING TOOL 


The first important contribution to the art of cutting 
tools since the introduction оѓ high speed steel. 


In order to facilitate the handling of inquiries it is re- 
quested that you give complete specifications — material 
to be machined—use on what machine tool; cut, feed, 
speed now used with high speed steel; blueprint showing 
shape of tool now being "фей; largest possible size of 
tool bit which can be used. 


Deliveries аге now being måde in rotation. 


BN. Speed Production with CARBOLOY дд 
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THE BALL BEARING CAR DOOR 


R PINS TO WEAR а 
een ]s and ball retainers 
E and OILING UNNECESSARY. 


BALL CARRIAGE 
sed between track and bottom edging and loosely housing 
L CHROME STEEL BALLS THAT WILL RESIST A PRESS- 
POUNDS. THEY CANNOT WEAR FLAT, there 
a 


HE 
minimum allowance of 
bal! makes CLOGGING 


Jt Eliminates 


FRICTION 

DAMAGED GUIDES 
FLATTENED ROLLERS 
NECESSITY OF OILING 


PILFERING 

BROKEN HANGERS 
WEAR OF ROLLER PINS 
“BUTTING” IN TRANSIT 


SNOW AND ICE FROM THE TRACK 


UNSATISFACTORY OPERATION DUE TO INACCURATE MACHINING 


UNSATISFACTORY OPERATION DUE TO CORROSION 


MANUFACTURED and SOLD 
IN BOTH TOP HUNG AND BOTTOM SUPPORTED FYPES BY THE 


CHICAGO RAILWAY EQUIPMENT COMPANY 


CHICAGO, ILLINOIS 
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Stop Those Air Leaks 


with the LOWREY COUPLING 


tion. 


Most couplings are so designed that when once 
snapped together tney are as tight as they will 
ever be, and írequently develop leaks after the 
gasket has taken a permanent set. The Lowrey 
Hose Coupling is so constructed that the pressure 
on the gasket can be increased at any time by 
simply turning the swivel nut. There are no 
springs or locking teeth of uncertain tension. 


male or female end 
furnished for either 
hose or pipe connec- 


A simple and positive connection—no spri ngs or locking teeth of uncertain tension. 
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The gasket in the LOWREY hose coupling is a 
plain, inexpensive rubber washer which sets in a 
tapered position over the male end and is forced 
against the shoulder in the female end when the 
swivel nut is turned. Any wear on the gasket can 
be taken up at any time by a little further turn of 
the swivel nut. The gasket cannot be blown or 
lost off when couplings are disconnected. 


Sold Exclusively by 


Gustin-Bacon Manufacturing Co. 


Kansas City 


Chicago 


Philadelphia 


COMMONWEALTH 


Cast Steel—Ash Pan—Double Hopper 


Saves Maintenance Expense 


Arranged for 
either swing or 
sliding hopper 
doors. 


(Patented) 


Number of 
parts reduced 
to a minimum. 


In Service on more than Five Thousand Locomotives. 


Manufacturers of Cast Steel Fire Pans for Oil-Burning Locomotives 


COMMONWEALTH STEEL COMPANY 


Granite City, Illinois 
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= DIXON'S © 
RAPH EA 


NOT SOLUBLE 
IN OILS OR 
GASOLINE 


DIXON'S GR 


for any point where there 


is no water present 


DIXON’S Graphite Seal fills a long 
felt need for a sealing paste that would 
effectively seal tank hand-hole and man- 
hole plates: air, vacuum, gas, vapor, and 
high pressure steam lines; cylinder 
heads, oil burners, gasoline engines, 
Diesel engines, turbines, generators, 
pumps and similar equipment used to 
handle mineral, animal and vegetable 
oils. It is not to be used on water lines. 


It makes a screw thread, flange or gas- 
ket joint tight . . . sealed . . . and is not 
soluble in hot or cold oils, gasoline and 
similar solutions. 


Every industrial plant has numerous 
uses for this product. Every mainte- 
nance man should be familiar with its 
ability to make joints /eak-proof and 
permanently tight. 


The full story is in Circular No. 7 DS 
a copy of which is yours for the asking. 


JOSEPH DIXON CRUCIBLE COMPANY 


Jersey City DDA New Jersey 


Established 1827 
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MEASUREMENT 
of 
VALUE 


— — 


Superheaters || The value of these 
® || devices is measured 

| Feed Water | by the difference in 
Heaters the cost of operating 

* locomotives with them 


Exhaust š 
27 and without them. 


| Steam 
Injectors Write for literature. 

THE SUPERHEATER COMPANY 

17 East 42nd Street Peoples Gas Bldg. 


NEW YORK CHICAGO 


Canada: THE SUPERHEATER COMPANY, Ltd., Montreal 


For detatled description see Locomotive Cyclopedia 


Grate Bars 


Q & C Nogroth Metal Grate Bars are 
being used by many of the railroads 
throughout the country, effecting 
large fuel economies. Fire box 
weights can be reduced from 20 to 
30%. They are interchangeable with 
the ordinary cast iron bar now in 
general use. 


We will be glad to furnish blue prints 
and detailed information on request. 


The О & C Company, 90 West St., New York 


CHICAGO SAN FRANCISCO St. Louis 


DECEMBER, 1928 
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FLANNERY 
TWO -PIECE 


ASSEMBLAGE 


Eight years service has definitely and posi- 
tively proven the merits of the Flannery Tell- 
Tale Bolt—of its function of daily— constantly 
—indicating its own condition. 


The Flannery TWO-PIECE Assemblage, in- 
corporating this bolt, provides all of its safety 
and economic advantages, at approximately the 
same cost as you have been paying for the old 
Tate solid bolt with the three piece assemblage. 

Can you afford to be without the protection 
of the Tell-Tale Bolt? 

Especially во when it can be secured without 
additional cost? 


FLANNERY BOLT COMPANY 


Flannery Building Pittsburgh, Pa. 
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MULE-HIDE 
ROOFS 


"NP Product! 
MULE-HIDE 
Leadership of Varied and 


Ca b Cu rta in Can vas Comprehensive Experience 


In 20 years of developing spray-painting meth- 
What it is ods and equipment for all industries and groups 
Heavy dad made from hard twisted cotton жеме dun pr surface | аше к, 
ems, the DeVilbiss organization has learne 
yarns thoroughly saturated with a special asphal- much that is of value to those concerned with 
tic compound. the painting of rolling stock and railroad build- 
ings and equipment. We will gladly tell you 
; how DeVilbiss spray systems are saving money 
mu does. 1 I Бе арреагайсё and property for railroads, and help you select 
ears much longer. Improves рре suitable outfits for your particular needs. 


of engine cab because it is plain black and does 
not шы" from grease and dirt. Won't THE DeVILBISS COMPANY 
rot and resists fire. 244 Phillips Ave. 

Toledo, Ohio 


Sales and Service Branches 
What they say. New York, Philadel hia, Cleveland, 
Users declare unanimously that they would never Detroit Taliana polis, wine’ a guais 


go back to the old plain duck curtain. Direct factory representatives in all other territories 


DeWi/biss 


SPray-Finisnine System 


The Lehon Company, 


W. 44th. to 45th. St. on Oakley Avenue. 
Chicago Illinois. 


Accumulators, Hydraulic | 
‘Chambersburg Engineering 


Co. 
Niles Bement Pond Co. 
United Engineering 
ry Co. 
Watson-Stillman Co., The. 
Wood & Co., R. D. 
А Welding Rods and 
cr ee —— (Ste Weldin 
Rods and Wire). 
Air Compressore—See Com- 
pressors, Air). 
Air Conditioning. 
American Blower Corp. l 
Air Drills—(See Drilling Me- 
chines, Portable 


Air Hose—(See Hose, Air). 


Lifts. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Air Pump Cleaners 
Oakite Products, Inc. 
Air Reservoir Joints — (See 
Joints, Air Reservoir). 
Anchors, Brake Pipe 
Gustin-Bacon Mfg. Co. 
Arbors and Mandrels, Solid. 
Browne & Sharpe Mig. Co. 


о., The. 
McCrosky Tool Corp. 
Arch Tube Cleaners — (See 
Tube Cleaners). 


Arch Tubes, 
National Tube Co. 
Arrestors, Electric. 
General Electric Co. 

Ash Pans, Cast Steel. 
Commonwealth Steel Co. 
Automatic Chucking and 

urning Machines—(See , 
Lathes, Automatic Chuck- 
ing and Turning). 

Automatic Connectors—(See 
Connectors, Automatic). 


—(See Milling Machines, 
Automatic). 

Automatic Screw Drivers — 

(See Screw Drivers, Au- 


tomatic). 

Automatic Screw Machines— 
See Screw Machines, 
utomatic). 


Agles, Car and Locomotive. 
Carnegie Steel Co. 


Banding Presses, Hydraulic— 
(See Presses, Banding). 

Bars, Boring — (See Boring 
Bars). 

Bars, Concrete, Reinforcing. | 
Carnegie Steel Co. 
Interstate Iron & Steel Co. 

Bars, Iron and Steel 
Burden Iron Co. 

Carnegie Steel Co. 
Timken Roller Bearings Co. 

Beading Machines 
Quickwork Co., The. 

Bearings; Axle, Generator. 
S. K. F. Industries 


Bearings, Side 


Ingersoll Milling Machine Bending Machines 


Automatic Milling Machines |Blast Gates 


Lima Locomotive Works. | Blowers 
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For location of advertisements of manufacturers listed in the Buyers 


Index, see Alphabetical Index on the lest page next to cover 


Machines, Tire. 
Works of Consoli- 
dated Machine Tool Corp. 


Boh and Nut Machinery. 


Boring 
Ajax Manufacturing Co. Betts 


Car i e Jacks, Ну 


American Steel Foundries. 


Chicago Ry, Equipment Co. Landis Machine Co., Inc. iA Cars, Motor. 
B s „ Th National Mchy. Co., The of America. . 
кишу "Appliance Co. NitioBement Pond Co. Niles-Bement-Pond Co. General Electric Co. 


Williams Tool Corp. Boring Machines, Traveling) Cap Lighting, i. Co, 


Bearings, Tabered Roller 


eads. 
Timken Roller Bearing Co. Bolt and Rod Threaders Morton Míg. Co. Cars, Railroad. 
National Machinery Со., sua 
Bearings, Thrust The. Boring Tools (see Tools, American Car & Рагу, Со. 
Е] Timken Roller Bearing Co. | Bolts & Nuts Boring). Cast Iron Welding Rods | 
n Saunders & Sons, Inc., D. | Braces, Rail (See Welding Rods), | 
Belt Deo Ine, S. Е. |Bonding Outfits, Rai. National Malleable & Steel! Cast Steel Welding роб 
Bowser шы; Co. Jos. |, Ingersoll-Rand Co. Castinga Со, (Sce Welding Rods). | 
Belt Headers. Books— Railway. Brake Beams. Camting, Elec. Loco. | 
Nati cal Machi C Simmons-Boardman Pub. | American Steel Founderies| Commonwealth Steel Co. 
the achinery Co. Co. Bradford Corp., The. Castings, Grey Iron, 
аны oosters; Chicago Ry. Equipment Со) “American Car Fis Ca 
i s à dry © 
Benet Legs: c Franklin Ry. Supply Co. National Malleable & Steel Chambersburg 
Brown & Sharpe Mig. us Boring Birs. Tool С Castings Co. Gani Coupler Co. 
ending and Forming - avis Boring loo! LO. Brake Beam Supports. 3 
qum Heu Gidding & Lewis Mach.) "Chicago R Equipment Co,| Castings, Iron. 


Davis Brake Beam Co. 
Brake Heads. 


| 
American Steel Foundries. | 
American Steel Foundries. 


Commonwealth Steel Co. 
leable 


‘ool Co. 
Ingersoll Milling Machine 
„ The National and 


7} t Boring Bars, Expansion. Chicago Ry. Equipment Co. Steel Castings Co. 
Баба а ое Со '& Shear avis Boring Tool Co. Davis Brake Beam : Symington Co., 
Boring Bars, Loro. Cylinder National Malleable & Steel| Castings, Malleable. 


Castings Co. National  Malleable and 


Works Co. 
Hills. & Jones Works of = ее Boring Machines, 
ortable 


the Consolidated Mach. ). Brake Jaws. Steel Castings Ce. 
Tool Corp. of America. | Boring and Drilling Machines National менее f obe Sint ner Bering Co. 
Niles-Bement-Pond Co. orizontal. j 
llers & Co., Inc, Wm.| Betts Works ot Consoli- Brake Levers. Castings, Nickel T 
d Corp., Н. B. dated Mach. Tool Corp. National Malleable and| International Nickel 
Watson-Stillman Co., The. of America. — Steel Castings с со Castings, Steel . 
Hydraulic Gidding & Lewis Mach. S T ouse Air Brake Co. American Steel Foundries, 
"neeri ool Co. e Pins ommonwea ; 
Chambersburg Бабаем) Gisbolt Mashine Coy i Westinghouse Air Brake Co| Gould Coupler Со The 
Niles-Bement-Pond Co. ngerso illing Machine | Brake Shoes. unkenheimer V9» | 
i о., The H National Malleable & Sted | 
Watson-Stillman Co., The| ү иса Machine Tool Co. Borg Ry. Equipment Co. Casting Co. | 
Bending Rolls — (See Rolls, Niles-Bement- Pond co "National cele, тезе and| Cement, Iron. | 
Bending and зенан Sellers & Co. Inc., Wm. Steel Castings Co. зеп, Оа Mig. Ce | 
g). Boring and Drilling Machines, | pakes, Air Center Bearingy—(See Bur. 
Billets, Steel. Bett са. ks of Consoli- Westinghouse Air Brake Co. ings Center). 
Carnegie Steel Co. etts Works of Солго 
dated Mach. Tool Corp. | Brakes, Electric | Center Punches. 
Bits, Ma Tool — (See of America. Westinghouse Air Brake Со. ~ Starrett Co, The L. S. 
‘Tool Holder Bits—High| Colburn Mach. Tool Works | Brakes, Hand. Center Sills. 
Speed Steel). of Consolidated Mach.| National Malleable & Steel] ^ Bradford Corp., The. 
Bits, Track and Bonding— ао Mitts ^ Machine Castings. Co. Appli Centering M "a 
See. Drills, Track and o., The. Wipe Railway Appliance pere Works of Consoli 
onding). Niles-Bement-Pond Co. Brakes, Press. dated Machine Tool Corp. 
Sellers & Co., Inc., Wm. Wine Railway Appliance of America. 
American Blower Corp. Borin, and Turning Mills, Co. Niles-Bement-Pond Co. 
Mahr Mfg. Co. ertical. . | Brushes, Dynamo and Motor! Centers, Index. 
Betts Works of Consoli- i i à ers, ER 
Blocks, Chain — (See Hoists, dated Machine Tool Corp. Dixon eae Сон Jos Brown & enn Mig. Co 
: of America. | Westinghouse Elec. & Mfg. : à 
Blooms, Steel. | Bullard Machine Tool Co. Co. Chemicals. ES 
Carnegie Steel Co. Colburn Machine Tool Plant | puters Dearbora Chemical 


of Consolidated Machine 

Tool Corp. of America. 
Niles-Bement-Pond Co. 
Sellers & Co., Wm. 


Boring Machines, Car Wheel. 


Electric. 
Standard Elextrical Тоо C 
Co., The. 
U. S. Electrical Tool Co. 
The. 


Blower Fitting Automatic 
Smoke Box. 
Barco Mfg. Co. 


hemists. Я 
Dearborn Chemical Co. 


Chipping Hammers — (Se 
Piarnmers, Pneuma 


American Blower Corp. Betis Works of Consoli. | Buffers, Friction.. А 
Buffalo Forge Co. | dated Mach. Tool Corp, Westinghouse Air Brake Co. Chisel Blanks. 
Mahr Mfg. Co i of America. Orp Bulldozers. i ё Ingersoll-Rand Co. 
i ngersoll Milling Mach jax Manufacturing Co. 
воле edo Сис Co. | o., The CETTE ational Machinery Co.. Chucking Machine 
1 


h . И Machine Tool Ce. 
i Niles-Bement-Pond Co. Niles-Bement-Pond Co. Bullard Ma chine 
Boiler Compounds — (See) Sellers & Co., Ine., Wm. Watson-Stillman Co. Jone & Lamson Ma 


Compounds, Boiler.) Shaw Crane-Putnam Mach. | Burners, Oil. : 
Boiler Mountings Co., Inc. Mahr Mfg. Co. Chucks, Ball защ Tapet. 
Lunkenheimer Co. Boring Machines: Cylinder Burring Machines: Jacobs Miz. o. 
3 etts orks o onso: Aj Mfg. . 
Ballets Tuber Cleanere=See | dated Mach. Tool Corp National f Machinery Co. Chucks, iind e 
. of America. Tool Corp. 
Boilers, Locomotive. Newton Works of Consol Bushing Presses, Hydraulic— McCrosky_ Ton Works of 


(See Presses, Bushing). „Тоо Works 


dated Mach. i 
ГА ach. Tool Corp Cab Seats, Adjustable. 


American Locomotive Со. : 
of America. 


Baldwin Locomotive Works 


Timken Roller Bearing Co. The. Niles-Bement-Pond Co. Gustin-Bacon Mfg. Co. Union Mig. to 
Bearings, Ball. Bradford Corp. The Sellers & Co., Inc., Wm. Cable. ; Chucks, Improved Plain. 
SF. Industries Commonwealth Steel Co. | Boring Machines, Portable | General Electric. Co. Jacobs Mig. Co. 
Bearings, Ball Thrust Bolt Cutters — (See Thread| (for Loco. Cylinder and | Calipers, Bow. Chucks, Keyless Роло 
S. K F. Industries utting Machines, Bol. | worm Mig. Co. Somn Co. The Mie сө Jacobi ee 
Bearings, Car. Bolt Iron, E Rooksby, E. J. & ет Chucks, Lathe.. 
American Steel Foundries. | Burden For". йети бон 5E н. B. Calipers. oe T, $. Bultard Machine те 
Bearings, Center Bolsters, Cars. Boring Machines, Wood Bor- aiii arene ed Rr Co. 
American Steel Foundries. American Steel Foundries. ing х -> | Саг Door Fixtures. . Union Mig. + 
Chicago Ry. Equipment Co. | Bolsters, Steel. Ingersoll Milling Mach. Со. Chicago Railway Equipment) Chucks, Magnetic. o 
National Malleable andi American Steel Foundri Niles-Bement-Pond Co. o. Heald Machine 0. 
Steel Castings Co. | Bradford CE The S Newton Works of Consoli. | National Malleable ck 
SOK F industries ord Corp., The. solidated Machine Tool Steel Castings Co. Chucks, Quic T Co., Th, 
; Gould Coupler Co., The. Corp of Ameri Wine Railway Appliance metric, 100, ks of the 
Symington Co., The. Bolt Pointers. „Corp of America. Co Modern Tool Works Creol 
B Roller р Е Boring Machines, Locomotive Я lidated Mach- 
шп " ха А А National Machinery Со., Driving Box. Car Floats. | Сопзо Атей 
imken Roller Bearing Со. The Sellers & Co., Inc., Wm. American Car & Fdry. Со. Corp. о 
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Where the Charleston Fathers 


Brick and mortar have crumbled... . . . 


but beautiful old Wrought Iron Gates а 
Fences and Grilles remain to delight the Ed Б 


» 


(Right) Wrought iron churchyard 
gates of St. Michael's, in Charles- 
ton, S. C. Typical of pre-Revolu- 
tionary iron work which has sur- 
vived io this day. All over the city 
are wrought iron objects equally 
prized. The oldest belong to the 
first half of the eighteenth century. 


(Below) The new К. of C. building 
in Atlantic City is notable for its 
beautiful grilles, doors, balustrades 
and other things of wrought iron. 
Architect Frank A. Berry, Phila- 


St. Michael's Church, 
Charleston, S. C. 
Erected between 1752 
and 1761. 


and St. Philip's above—these were genuine wrought iron during the last 
the two parishes of the city of Charles- decade is remarkable. Where corrosion is 
ton in pre-Revolutionary days. Church а factor, as in pipes for plumbing, heating 
going as а social rite їп Charleston has and other purposes; lates and rivets for 
always been very much centered in the tanks, boilers, ships; bars for railings, fire 
beautiful churches of these two old con- escapes, gratings, hardware апа other 
gregations. “The bells of St. Michael's are outdoor purposes, the use of wrought iron 
the voice of Charleston." is finding increased favor. 

Wrought iron had a development in Where vibration, shock and repeated 
Charleston hardly equaled by any other stresses call for a metal of the greatest 
citv in America; and the amount of it dependability, toughness and immunity 
«till to be found there impresses visitors to fatigue, wrought. iron again stands out 
as extraordinary. In richness and appro- аз the best material available at econom- 
priateness of design, soundness of work- ical cost. Hence the extensive use O 
manship, and durability of material, it wrought iron for vital parts of locomotives 
excites the reverent wonder of intelligent and railroad cars. 
lovers of the arts. Again, where high welding quality, 

The original bells of St. Michael's, which апа suitable surface for retaining paint, 
had been cast in England, were destroyed enamel, zinc, lead and other finishes is 
during our Civil War and had to be recast. desirable, wrought iron is unexcelled. 
But the old St. Michael's Gates of wrought Discriminating users know that Ron 
iron, in characteristic Charleston design manufacturers of genuine wroug i 
and craftsmanship, are in fine preservation bars, plates, pipes and rivets may 
to this day. They date from about. 1752. depended on to furnish wrought iron of the 

Entirely apart from romantic feeling highest standards of quality ever known. 


S: MICHAEL'S below Broad Street — for things olden, the return to favor of 


For information address 
WROUGHT IRON RESEARCH ASSOCIATION 
1111 Union Bank Building 
Pittsburgh, Pa. 


ЧЕ БУ, 


 Aürouohtlron 


RUST-RESISIING ; PA SAFE * ENDURING 
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Chucks, Staybolt Driving. Couplin, Pipe. Die Stocks. Drilling Machines, Rail. Engi eam 
Ingersoll-Rand Co. | Dart Stig. Co., E. M. Oster Mtg. Co. Colburn Mach. Tool Works Ч uffalo бет. Со. 
Chucks, Тар. Walworth Co. Dies. 3 Consolidated Machine 
Union Mig. Co. Couplings, Pipe ay Jones & Lamson Mach, Со. та ool igs bag PN may eee ieri m 
rt . Co., E. М. s Machine Со. ^ andrel Ez- 
Circle and Flanging Machines. Walworth Co. Modern Tool Works ef NO Mods of Consoli- panding). 
Quickwork Со, The. Elect ustrial Consolidated Machine) ^ dated Machine Tool Corp. | Expanders. 
Clamps, Flanging. Cre. Electric, lee | < Tool согу lene of America. P- рае Mig. Co. J 
Niles-Bement-Pond Со. Baker-Raulang Со. Oster Mfg. Co. Nies Bement: Pond се. ino 
Dies, Adjustable ellers о., Inc., Wm. dere, Sectional 
Clamps, Hose nd Co Cranes, Electric Traveling. | Geometric Tool Co., The. pom Paese Mig. Con fe 
Ingersoll-Rand Co. Chisholm-Moore Mig, Co. Lam achine Drilling Machines, Rock. 
Кш Malleable & Steel | Wie BementPond Со | Јоде & Ташов Machine | OT agersoll-Rand Co. Expanders, Tube. 
я Со. Northern Engineering Wis. | Landis Machine Co, Tne. Sullivan Machinery Co. ‘Watson’ Stilima Co, The 
Clamps, Machinists’. Cranes, Foundry. Modern Tool Works of Con- | Drilling Machines, Universal. | American Blower С 
Starrett Co., The L. S. Poor, foundry. кон. ng pied Machine Corp | "Gi 9 da t Iis Mach. | Pans, Electric. orp. 


American Blower . 
Buffalo Forge Co. 99 
General Electric Со. 


Clamps, Pipe. о Mig. С 

е ла. Malleable & Steel |Сгапев, Gantry. ster Mig. Со. Н 
i Niles-Bement-Pond Co. Drilling Machines, Vertical 
Castings Co. Northern Engineering Wks. ре, Pi НЫГЫ | Вабо Forge Со. 


Cleaner, Metal—(See Com- Colburn Mach. Tool Works Westinghouse Elec. & Mig. 

pounds, Cleaning). Cranes, Hand Power, , é Doors, Car. _— of Consolidated Machine Co. 

Coach and Coach Yard Steam Сила оро o Б Соно сё MAT каш PL e ints ае Fans, Exhaust Steel Plate. 
oints — (See Jointa, | Northern Engineering Wks ' ES The. d American Blower Corp. 
Coach Yard). Doors, Locomotive Fire Bos | Niles-Bement-Pond Co Fans, Ventilatin, 

: 5 , [2 
Coal and Ash Handling Ma- Cranes, Hydraulic. |. Franklin Ry. Supply Co. Sellers & Co., Inc., Wm. Buffalo Forge Co. 
chinery. Chambersburg Engineering |рга Arms. U. S. Electrical Tool Co. | General Electric Co. 
Niles-Bement-Pond Co. Co. American Steel Foundries. The. Fasteners, Car Door, 
Cranes, Industrial. Bradford Corp., The. Drills, Center. National Malleable & Steel 
Lunkenheimer Co Poor, Inc., Fred'k Н. Symington Co., The. U. S. Electrical Tool Co., Castings Co. 
^ . Draft Gear Attachments. The. 
Cols. . Cranes, Locomotive, Gasoline | Symington Co., The. i Feedwater Heaters, Locomo- 
American Blower Corp. Poor, Inc., Fred’k H. G Drills, Close Corner. tive. 
Collectors, Dust с Portable Electric. D c al онн е and Ingersoll-Rand Co. Superheater es n M 
ranes, . a п i ti is 
American Blower Corp. Elwell-Parker Electric Co. Steel Castings Co. ERA Electrical Tool Con] - chinery баа. Е 


Symington Со., The. 

ic & Sharpe Mfg. Co. Cranes, Tractor Mounted. D da Y Drills, Core. Feedwater Heaters, Station- 

Geometric Tool Co., The. Poor, Inc. Fred'k H. rait astu Ingersoll-Rand Co. ary. | 
к Cranes, Traveling Roundhouse Bradford Corp., The. Worthington Pump & Ma- 

Combination Boiler Checks— | Poor, Inc., Fred'k H. National Malleable & Steel | Drills, Pneumatic. chinery Corp. 

(Bee Boiler Checks). ý Ы Wall and Jib Castings Co. Ingersoll-Rand Co. Fencing; Iron. 

Compounds, Boller. rat “Chisholm: Moore Mig. Co. |Draft Rigging and Attach- рге, Portable Electric. | Pat ‘Steel & Wire Co. 
Dearbora Chemical Co. Niles-Bement-Pond Со. Commonwealth Steel Co. ce the с, 00" | Fencing, Wire, |. 

cnr m Cleaning. Crank Pin Turning Machines | Union Draft Gear Co. о 5 Electric Tool Co., | Page Steel & Wire Co. 

он С Portable. . Draft Yokes. е Filler Rods for Electric 
Duro deere nc. 5 Micro Machine Co. Gould Coupler Co., The. | |Drills, Rock. Acetylene Welders—(See 
Rookeby & o.. EB National Malleable & Steel| Ingersoll-Rand Co. Welding Rods). 

Comm presori Alr. Co. Underw Согр., Н. B. Castings Co. esi Drills, Track and Bondin Filters, Air. . 
Ingersoll-Rand Co. Cross Heads and Cross Head Drawbar Semenn Dp The. Bird-Archer Со., The. E Staynew Filter Corp. 
Sul : р , 1 Я 

ullivan Machinery Co. оез. А А Cleveland Pneumatic Tool | Filters, Oil. 
Westinghouse Air Brake Co. | Barco Mfg. Co. Drill Pointers. Bowser & Co., Inc., В. F. 


Co. 
Oliver Instrument Co. Ingersoll-Rand Co. 


‚ Worthington Pump & Ma- las. | 
“Northern Engineering Wks. [Drilling Machines, Electric | Driving Boxes, Locomotive. 


chinery Corp. Filters, Pipe_ Line. 


n 
Staynew Filter Corp. 


Cendensing Apparatus. Buff. F Co. i i 
Ingersoll-Rand Co. Cutters, Bolt—(See Thread U. r3 Elecrrical: Tool Co., Franklin Ry. Supply Co. ire рашы ро. 
Worthington Pump & Ma- Cutting Machines, Bolt). The. Driving Wheel Centers—(See| 2. ap . 
chinery Corp. Cutter, Flue. А eel Centers, Driving), | Fireboxes. о Fi 
Cond Plants. Drilling Machines, Fire Box Locomotive Firebox Co. 
Ingersoll-Rand Co. Faessler Mfg. Co., J. Siding Lewis Mach.|Drop Forgings—(See Forg- Fittings, Air Brake. 
A Cutters, Gear. D riling Machines, Gan ings, Drop). Westinghouse Air Brake Со. 
Сов спати. Brown & Sharpe Mfg. Co. Е , & D H Босар 
ngersoll-Rand Со. National Tool Co. The. Colburn Mach. Tool Works | Drop ammers, Boar TOP | Rittin Brass. 


Worthington Pump & Ma- of Consolidated Machine —(See Hammers, Drop). 


Lunkenheimer Co. 


chinery Co. Cutters, Miling—(See Mill- Tool Corp. of America. = 

Conduit, Flexible =e сант Nile Bemer Роге. | Pane (вае сш Fittings, Оза Fister 

Barco Mfg. Co. utters.. EPE hi Drilling Machines, Hea Dart Mfg. Co., Е. М. 
Poistun Ky. Supply Ce. |" Machine Co. VY | Blectric Rivet Heaters—(See | Fittings, H 


Duty. aulic. 2 
Cutters, Rivet. Betts” Works of Consoli- Rivet Heaters, Electric). Chambers urg Engineering 


Connections, Lever. Ingersoll-Rand Co. 1 М 
National Malleable & Steel | Interstate Iron & Steel Co. dared Mach ine Tool Corp. | Electric Supplies.. M Co., The. 
Castings Co. Cutter Grinders. Buffalo Forge Co. General Electric Co. 
Connections, Truck. Oliver Instrument Co. Colburn Mach. Tool Works| Westinghouse Elec. & Mfg. Fixtures, Се Lb & Sted 
National Malleable & Steel |Cutters, Pipe. of Consolidated Machine Co. National vae 
Castings Co. c i Castings Co. 


Tri t Míg. Co. Tool Corp. of America. 
е Ingersoll, Milling Machine | Electric Welders—(See Weld 
ing Machines, Electric). 


Electric Welding Rods and 
Wire— (See Welding 
Rods). 


Connectors, Electrical. 
Westinghouse Elec. & Mfg. 
Co. 
Controllers 
General Electric Co. 
Westinghouse Elec. & Mfg. 
о 


Flanges, Pipe. 
Dat Mfg. Со. Е. M. 


Flanges, Saow and Ice. 
QU& C. Co, T 


Clamps— (See 
ДА Fianging)- 


Cutters, Sprue. Co., The 
Cleveland Punch & 5һеа | wijles-Bement-Pond Co. 


Works Со. Sellers & Co., Inc, Wm. 


Cutting Off Machines, Auto- Drilling Machines, Horizontal 


matic, Lathe Type. zc. н : 
Brown & Sharpe Mfg. Со. (See Boring and Drill- 


: 1 п ing Machines, Horizontal) Engine Bolt Iron. 
Counterborers and Counter Landis Machine Co. sii 3 : rought Iron Research 
Sinks. Cutting Tools—(See Tools, Биша. UM MIA Multiple Ass'n. Planging Presses, (te 
Starrett Co., The L. S. Cutting). Coiturn Mach, Tool Works| Engine Lathe Attachment reases, 


Countershafts, 
Brown & Sharpe Mfg. Co. 


Countersink Tools Parch 


Cutting and Welding Appara- of Consolidated Machine 
Tool Corp. of America. МеСгозку Tool Corp. 


tus. Floats, Car. 
ое Railroad Service | Ingersoll Milling Machine| Engine Lath (See Lathes, 
к Engine). 


‘American Car & Foundry 
Co 


Bolt. Co., The. | re—(See Cutters 
Faessler Mfg. Co., J. Cyclopedias, Railway. Drilling Machines, Portable, |. с Flue, Cutte : 
Couplers. Simmons-Boardman Pub. Electric. Bed Kor & Рагу. Co. 
ranklin Ry Supply . А е. n el OiL aessier Я үө” 
Gould Coupler Co., The. [Cylinder Boring Machines— |priling Machi P l Engines, Crude and Pu Welders, 
i See Boring Machines, Е chines, Portable,| Worthington Pump & Ma-| Flue Welders (see 
National, Malleable and ylinder) Е Pneumatic. chinery Corp. Flue). 


Coupling Nut, Steel-Bronze— |Cylinders, Compressed Air, Cleveland Pneumatic Tool) шл лл Diesel Oil Forced Draft Apparatus. 


o. $ ; Corp. 

(See Nut, Coupling). Gas, Etc.) Ingersoll-Rand Co. orthington Pump & Ma- | American Blower 
Couplings, Hosa, National Tube Co. Drilling Machines, Rail. chinery Corp. Forge Hammers. 

eveland Pneumatic Tool Derailers, Portable (Mechan- | Sellers & Co., Inc., Wm. Engines, Gas and Gasoline. Sullivan Machinery Се. 
Со. QUA and gma mom: Drilling Machines, Radial. Ingersoll-Rand Co. 

[pgersoll Tand Со. Die Making Machir Ponal Pat eeu d D LT Егу, Се, Fo о Forge Co 

с . Co. in achines. i Я i Е 
Westinghouse Air Brake Со. | Oliver Titrument Co. "Tool" Со. idu =з AE CO. T Mahr Mfg. Со. 
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Better Side Bearings 
Lower Car Maintenance Costs 


INE Bull Dog Side Bearings are 

designed to meet every require- 
ment of modern high capacity cars and 
modern car operation. 


They facilitate free unlimited truck 
travel so essential for low wheel flange 
wear and low maintenance costs. 


Being practically indestructible in ser- 
vice and made in sizes for every capacity 


\ 


ynt ^ 


‚ОЁ car they maintain their efficiency for 


the life of the car. 


Wine Bull Dog Side Bearings relieve 
busy car yards by reducing the attention 
needed to keep cars moving. 


The Wine Railway Appliance Co. 
Toledo, Ohio 


Peoples Gas Bldg. 
Chicago 


Munsey Bldg.. 
Washington, D. C. 


BULL DOC 


Protective Si ә Dependable 
Tenacious id В caring Brute 
Sturdy Strength 
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Hammers, Pneumatic. 
Cleveland Pneumatic Tool 


Co. 
Ingersoll-Rand Co. 


Forges, Oil Rivet Heating— | Gear Shaper Cutters. 


| Grinain Machines, Internal. 
(Bee Rivet Heaters, Oil). | National Tool Co., The. 


Heald Machine Co. 
Landis Tool Co. 


ı Gears, Cut. Н А C 
Forging Machines. General Electric Co. Micro Machine Co. 
Ajax Manufacturing Co. United Eng. & Fdry. Co. Modan Tool Nude dis f Con Hammers, Pneumatic Forg- 


Acme Machinery . 


National Machinery Co. Corp. of America, 


Westinghouse Elec. & Mfg. 
Co. Standard Electrical Too! Co. 


ing. 
Chambersburg Engineering 


Thompson Grinder Co., The. p ‘ S 
n d e кос саас Со. U. S. Electric Tool Co., Natel Ea е & Ma- 
Forgin ы f ‚ Forging). Gears, Special, Cut to Order. The. Niles-Bement-Pond Co. 
Gould Coupler Co, The. ЖЕНЫ Sharpe. Mfg. Co. Grinding Machines, Portable, | Sullivan Machinery Co. 
" og Electric. H , Р "NL 
Foundry Facings. General Electric Co, Mg, | Cleveland Pneumatic Tool Nazel Engineering & Ma 
piron ств cible Eo.» Jos: Co. ` General Electric Co. chine work 
lc ` Graphite, Boiler. Standard Electrical Тоо! Со. | Hammers, Power, Belt and 
Foundry Supplies. aphite, Boller Co, Jos. | U. S. Electrical Tool Со) Motor Driven. 
E x Th Quickwork Co., The. 


Bird-Archer Co. U. S. Graphite Co. e. 
American Steel Foundries. Graphite Pipe, C t | Grinding Machina; Рена, 


emen Hammers, Ri 
Frames Truck—(See Truck S. Graphite Co. Pneumatic. 
Р . Ingersoll-Rand Со. 


veting 
Ingersoll Rand Co. 


Grate Shakers. Hammers, Sheet Metal. 


rames). 
Front End Lustre. | Franklin Ry. Supply Co. Grinding Machines, Snagging. ugue со, The. 
U. S. Graphite Co., The. |Gresse Forming Machines. U. F3 Electric Tool Co.,| Sellers & Co., Inc., Wm. 
Franklin Rv. Supply Co. | The. Hammers, Steam Forging. 


y j Brake В Niles-Bement-Pond Co. 


National Malleable & Steel |Grease Cups. Grinding Machines, Surface, | 
astings Co. Lunkenheimer Co. Horizontal Spindle. Hammers, Steam and Steam 
U. S. Electrical Tool Co., 


The. 


Greases. rop. Ё 
Cook's Sons, Inc., Adam. Chambersurg Engineering 
о. 


ine gem & Case Dixon сөнге Со» Jos: Grinding Machines, Surface. 
Hardening. TEN p ` “Brown & Sharpe Mfg. Со. | Hand Tools. 
Mahr Mfg. Co. Grinders, Cylinder, Thompson Grinder Co, The. Starrett Co., The L. S. 
elding. Hutto Engineering Co., „Эз. Electric fool Co.. | Hangers 
Furnace, Барык W T Inc. The. Ss K. F. Industries, Inc. 


Brown & Sharpe Mfg. Co. i 
Grinding Machines, Surface Hangers, Shaft. 


Mahr Mfg. Co. Grinders, Cutter. 
Furnaces, Flue Welding. | Oliver Instrument Co. ну Table. Ero Тас Wa” 
Mahr Mfg. Co. [Grind rs, Crank Pin, Portable еа асһїпе Со. | Headlights, Electric. 
Furnaces, Forging. Micro Machine Co. Grinding Machines, Tool. General Electric Co. 
Mahr Mfg. Co. [Grinders, Heavy Duty. Brown & Sharpe Mfg. Co. lad ЕЯ 
Furnaces, Heat, Treating. Hisey-Wolf Machine Co. асай масы Giese American Blower Corp. 
anr MIB: os Grinders, Selective Speed. — | ng Machines айг Ag со 
Furnaces, Tool Hardening. U. S. Electric Tool Со. prom А Sharpe Mis . ec Westingliouse Elec. & Míg. 


Mahr Míg. Co. The. 
Furnaces, Oil & Lead Tem- {Grinding Machines, Bench 


Mohr fite. Co. Standard Electrical Tool Co. 
Gage Cocks. U, S. Electrical Tool Co., | Grinding Machines, Universal 


solidated Machine Tool 
Corp. of America. Heating Systems, Car (Elec- 
Thompson Grinder Co., The. tri 


с). 
Wine Railway Appliance 
Co. 


unkenheimer Co. The. Tool. Heating & Ventilating Equip- 
G Glasses. Landis Too! Co. men 
Yenkins Brothers. Grinding Machines, Chucking,| Sehérs & Co, Inc, Wm. Heaters. Ladle 
Gages, Dial Modern Tool Works of Con- Thompson Grinder Co., Тһе.) Mahr Mfg. Co. 
A i i à High Speed Stel — (See 
Brown & Sharpe Mtg. Co. solidated Machine Tool Stel Hi 3 
Starrett Co., L. S. Corp. of America. Grinding and Polishing Ma- Hd. gh Speed). 
o 


Gages, Height, Depth, Thick- | Grinding Machines, Cutter chines. 
Modern Tool Works of the 


ness, Screw, Ete, and Reamer. Brown & Sharpe Mfg. Co. 
Brown & Sharpe Mig. Co.| Brown & Sharpe Mfg. Co. Consolidated Mach. Tooi| National Tool Co., "fne 
Starrett Co., The L. 5. Ingersoll Milling Machine orp. of America. Hobbing Machines, Gear, 
Gages, Oil o. Standard Electrical Tool Co. Spur and x 
еткепһенпег Со. Landis Tool Co. Brown & Sharpe Mfg. Co. 
Gages. Plug. Thompson Grinder Co., The. [Ground Rods. Hoists, Air. 
rown & Sharpe Mfg. Co.|Grinding Machines, Cylindri- Page Steel & Wire Co. Hanna Engineering Works 
Pressure. cal. uards. Dust Ingersoll-Rand Co. 


G А 
Brown & Sharpe Mfg. Co.| Gould Coupler Co.. The. 
Heald Machine Co. Sidinglon. Con The. т 


G 

очоп Valve Со. | 
| Landis Tool Co 
| 


Watson-Stillman Co., The. 
Gages, Recording. 
eneral Electric Co. 
Gages, Ring. 
rown & Sharpe Mfg. Co. 
Gages, Snap. 
rown & Sharpe Mfg. Со. |Grinding Machines, Die. 


Geometric Tool Co., The. 
баке, Steam. o Co. Modern Tool Works of Con- | Hack Saws — (See Saws, 
Gages, Surface, 


Hoists, Chain. 
Chisholm-Moore Mfg. Co. 
Union Mfg. Co. 


Hoists, Electric. 
Chisholm-Moore Mfg. 
General Electric Co. 
Niles-Bement-Pond Co. 
Northern Engineering Wks. 
Westinghouse Elec. & Mfg. 

о, 


Modern Tool Works of Соп. | Guards, Machine, 
solidated Machine Tool| Page Steel & Wire Co. 
Corp. of America. 

Thompson Grinder Co., The. | Hack Saw Machines, Power 

—(See Sawing Machines, 

Power Hack). 


Co. 


solidated Machine Tool Hack). 


h Hoists, Hand. 
Corp. of America. Chisholm Moore Mfg. Co. 


Brown & Sharpe Mfg. Co.| National Machinery Co. | Hammers, АН. Niles-Bement-Pond Co. 
Gages Thread. d Ingersoll-Rand Co. Union Mfg. Co. 


| 
Тһотргоп Grinder Co., The. 
ones & Lamson Machine. Grinding Machines, Drill. 


chine Works. 


Co. Sellers & Co., Inc., Wm. Chamibersbarg Engineering 
Gages, Tool. 5 ЕУ 9, 
rown & Sharpe Mfg. Со. | Grinding Machines, Edge. Hammers, Belt and Motor Hoists, Portable. 


Thompson Grinder Co., The. 


Grinding Machines, Electric. 
Standard Electrical Tool Co. 
U. S. Electrical Tool Co., 


Ingersoll-Rand Co, 


Hooks, Wrecking 
National Malleable & Steel 


теп. 

Gages, Wheel Press Record- Chambersburg Engineering 
о. 

Ashton Valve Co. Nazel Engineering & Ма. 


chine Works. 


Castings Co. 


Galvanized Wire—(See Wire, The. 
Galvanized). : Hammers, Board Drop. |Нове, Air. 
Gas, Acetylene—(See Acety-|Grinding Machines, Floor] Chambersburg Engineering| Cleveland Pneumatic Tire 
lene Gas). Type. Co. о. 
Landis Tool Co. Ingersoll-Rand Co. 
Gaskets. Modern Tool Works of Con- Hammers, Drop. Westinghouse Air Brake Co. 


solidated Machine Tool] Chambersburg Engineering 
Corp. of America. 
Standard Electrical Tool Co. 


Gate Shears—(See  Shears,| U. S. Electrical Tool Co., 


Gate). The 
Hammers, Forgin 
Grinding Machines, Gap. Chambersburg 
Landis Tool Co. Co. 


Garlock Packing Co., The. 


Westinghouse Air Brake Co. Hose, Air Brake. 


Westinghouse Air Brake Co. 


Hose. Clamp Tool. 
Ingersoll-Rand Co. 


Hose Couplings—(See Coup- 
lings, 


о. 
Niles-Bement-Pond Со. 
United Eng. & Fdry. Co. 


Gear Cutting Machine. РЕА 


Brown & Sharpe Mfg. Ce. Hose). 


Nazel Engineering & Ma- Hoists, Hydraulic, 
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Hose, Flexible Metallie. 
Barco Mfg. Co. 
Franklin Ry. Supply Co. 

Hydraulic Machinery. 
генна Engineering 


o. 

Ingersoll-Rand Co. 
Niles-Bement- Pond 
United Eng. & Fdry. Co. 
Watson-Stillmaa Co., 


Indicators, 8 and Test. 
Brown Mfg. Co. 
Ingots. 
Ki megie Steel Co. 
Injectors. 


llers & Co., Inc., Wm. 
Injectors, Live and Exhaust 


Sellers & Co., Ine, W. 
ellers о. пс. т. 
Superheater Co., The 


Injectors, Feedwater Heater 
Exhaust Steam. 
Sellers & Co., Inc., Wm. 
Injectors, Live Steam, 


motive. 
Sellers & Co., Inc., Wm. 


Injectors, Statio A 
Brion Asbestos Rubber 


2. 
Instruments, Precision Meas- 
ing. 
Brown’ & Sharpe Mfg. Co. 
Insulating Materials. 
General Electric Co. 


Insulation, Heat. 
Lehon Co., The. 
Intensifiers, Hydraulic. 
Chambersburg Engineering 
о. 
Iron, Cha: 
Wrought Iron Research 
Ass'n. 
Iron, Staybolt. j 
Wroug t Iron Research 
Ass'n. 
Iron C 


Cement. 
Smooth-On Mfg. Co. 
Jacks, Hydraulic. 
Watson-Stillman Co., The 
J and Fixtures. 
rown & Sharpe Mfg. Co. 
Gidding & Lewis Sirach. 
Tool Co. 
Ingersoll Milling Machine 
.. The. 
Joggling Machines. 
Guickwork Co., The 


Joints, Coac 

Franklin Ry. Supply Co. 
Joints, Coach Yard. 

Barco Mig. Co. 
Joints, Flexible Ball. 

Barco м. Со. 

Franklin Ry Supply Со. 
joints, Flexible for Engine 
I "Tender Connections. 

Barco Mfg. Co. 

Franklin Ку. Supply Co. 
Joints, Rail. 

Carnegie Steel Co. 
oints, Roundhouse Blower 


е. 
Barco Mfg. Co. 
Joints, Steam Li Air. 
Pasia d; C Co. 
ranklin Ry. Supp! 
Swing. 
Barco Míg. Co. 
Franklin Ry. Supply Co. 
Journal Boxes and Lids 
Gould Coupler Co., The. 
National Malleable & Steel 
Castings Co. 
Symington Co., The. 
Key-Bolts. 
ey-Bolt Appliance Co. 
Key-Way Cutters (Portable 
and Stationary). 
Morton Mfg. Co. 
Keys, Brake Shoe. 
radford Corp., The. 


Keys, Finished Machine. 
orton Mfg. Co. 


Keys, Master. 
ale & Towne Mig. Co.. 
Kilns, Dry. 

American Blower Corp. 


Knuckle Emergency (For 
Couplers). 
Q. C. Co., The. 
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When It Comes to Inspection 


It is easy enough to find how 52067 
Journal Bearings are standing the gaff. 


They are proud of their staminaandso make 
it easy for the railroad man to look them over. 


From shopping to shopping the SLF 
Journal Bearing needs no inspection. But 
when class repairs bring a car to the shop 
the bearing should be examined. 


Loosen a few bolts; lift off the journal 
box (by hand) and there the bear- 


examined minutely. Clean them off, re- 
place the journal box, renew the oil and the 
SUES Journal Bearing is ready for another 


year or more of service without attention. 


No delicate fitting or troublesome ma- 
chine work. Its complete and easy accessi- 
bility is one evidence that the S306 Journal 
Bearing is truly a railroad bearing. Railroad 
inspection practices were kept in mind 
when the railroad application was designed. 


SKF INDUSTRIES, INC. 
40 East 34th Street, New York, N. Y. 


ing lies, completely exposed to view. = 
Both races and every roller can be Д 
/ 3 

Puts the 
Right Bearin 
\ in the 2175 


100 


Milling Heavy 


Duty. 
Brown & Sharpe Mfg. Co. 
Milling Machines, Horizontal. 
Betts Works oi Consoli- 
dated Mach. Tool Corp. 


of America. ; 
Gidding & Lewis Mach. 


Locomotives. Я Machines, 
‘American Locomotive Co. 


Baldwin Locomotive Wks., 


Lacing Steel Belt — (See 
Belt Fasteners). 
Ladders, Steel Car. 
Wine Railway Appliance Co. 
Ladle, Heatere—(See Heat- 
ers, Ladle). 
Incandescent. 


The 
General Electric Со. 
Lima Locomotive Works. 
Westinghouse Elect. & 
Mfg. Co. 


5 

General Electric Co. Locomotives, Compressed Tool Co. 

Westingbouse Elec. & Mig. Air. Ingersoll Milling Machine 
Baldwin Locomotive Co. о., 


һе. 
Lucas Machine Tool Co. 
Niles-Bement Pond Co. 
Sellers & Co. Inc, Wm. 


о. 
Lathes, Automatic Chucking 
and Turning. 
Bullard Machine Tool Co. 
Gisholt Machine Co. , 
Jones & mson Machine 


Co. 
Monarch Machine Tool Co. 
The 


Locomotives, Contractors’ 
American Locomotive i 
Baldwin Locomotive Wks., 

The. Milling Machines, Horizontal, 
Lima Locomotive Works. Plain. 


Locomotives, Electric. Gidding & Lewis Mach. 
а ^ 00! o. 
American Locomotive Со. | Ingersoll Milling Mach. Co. 


Lucas Machine Tool Co. 
Newton Works of Consoli- 


Lathes, Axle. . 
Betts Works of Consoli- 
dated Machine Tool Corp. 

of America , 
Monarch Machine Tool Co. 


The. 
Niles-Bement-Pond Co. 
Sellers & Co., Inc, Wm. 

Lathes, Brass. 
Consolidated Mach. Tool 
Corp. of America 


Baldwin Locomotive Wks., 


General Electric Co. n 
"no: Ж dated Machine Tool Corp. 
Westinghouse Elec. & Mfg. of Ameri 


Co. Niles-Bement-Pond Co. 


Locomotives, Mine. ines. i 
Baldwin Locomotive Wks., Milling Mach Horizontal, 
Ingersoll Milling Mach. 


о. 

Milling Machines, Keyseat. 
Ingersoll Milling Mach Co. 
Newton Works of Consoli- 

dated Machine Tool Corp. 
of America, 

Milling Machines, Plain. 
Brown & Sharpe Mfg. Co 


е. 
General Electric Co. 
Locomotives, Oil Engine Elec. 
Driven. 
American Locomotive Co. 
General Electric. Co. 
Ingersoll-Rand Co. 
Lubricators. 
Bowser & Co., Inc., S. F. 


The. Cook's Sons, Inc., Adam. Án А 
d| Niles-Bement-Pond Co. Cook's Sons, чие. pay ee Масыпев,, Planet 
{| Ryerson & Son, Jos. Т Houghton & Co., E. F. Sellers & Co., Inc., Wm. 


Wm. 


Sellers & Co., Inc., 
Lathes, Driving Wheel. . 
Betts Works of Consoli- 
dated Machine Tool Corp. 

of America. | 
Monarch Machine Tool Co., 


The. 
Niles-Bement-Pond Co. 


Linkahamer E9: Co. Milling Machines, Portable. 
А Gidding & Lewis Mach. 
Lubricators, Forced-feed. Tool Co. 
Bowser & Co., Inc., S. F.| Newton Works of Consoli- 
Lubricators, Graphite. dated Machine Tool Corp, 
Dixon Crucible Co., Joseph of America. 
Lunkenheimer Co. Rooksby Co., E. J. 
U. S. Graphite Co. Underwood Corp., 


Н. В. 


i Ryerson & Son, Jos. T. 5 А 
Lubricat Oils. Milling Machines, Radius. 
Sellers & Co., Inc, Wm. [CCE Sons, Inc, Adam.| Ingersoll Milling Mach Co. 
Lathe, Houghton & Co., E. Newton Works of Consoli- 


dated Machine Tool Corp. 
of America 
Milling Machines, Slab. 
Ingersoll Milling Co. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Niles-Bement-Pond Co. 
Milling Machines, Tread 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Milling Machines, Universal. 
Brown & Sharpe Mfg. Co. 
Milling Machines, Vertical 
Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Brown & Sharpe Mfg. Co. 
Ingersoll Milling Mach Co. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America, 
Niles-Bement- Pond. 
Mining Machinery. 
Ingersoll-Rand Со. 
Lima Locomotive Works 
Lucas Machine Tool Co. 
Molding Machines. 
Hanna Engineering Works 
Motors Electric 
General Electric Co. 
Westinghouse Elec. & Mfg. 
о. 


Еп 
Betts orks of Consoli- 
dated Machine Tool Corp. 


of America. 
Monarch Machine Tool Co, 
The. 


Lathes, Engine Attachments. 
Monarch achine Tool Co. 
Niles-Bement-Pond Co. 
Ryerson & Son, Jos. T. 


‘Lathes, Extension and Gap. 
Monarch Machine Tool Co., 


The. 
Niles-Bement-Pond Co. 
Ryerson & Son., Jos. Т. 

Lathes, Journal Truing. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Monarch Machine Tool Co., 


The. 

Niles-Bement-Pond Co. 

Lathes Turret. 

Betts Works of Consol 
dated Machine Tool Corp 
of America. 

Brown & Sharpe Mfg. Co. 

Bullard Machine Tool Co. 

Gisholt Machine Co. 

[onse & Lamson Mach. Co. 
d Machine Tool Co.. 

e. 


Leather Products. 
Houghton & Co., E. F. 


Line Shaft. 
SKF Industries, Inc. 


Locomotive Exhaust 
Injectors. 
The Superheater-Co. 


Locomotive — Feed Water 
Heaters 
The Superheater Co. 
Worthington Pump & Ma- 


Machinery, Flanging. 3 
Chambersburg Engineering 


Machinery, Woodworking and 


awing. 
Buffalo фо Со. 


Machinists’ Tools — (See 
Tools, Machinists’). 
Mandrels—(See Arbors and 

Mandrels). 

Mechanical Draft Equipment. 
American Blower Corp. 
Buffalo Forge Co. 

Metal Cleaner. 

Ford Co., The J. B. 
Oakite Products, Inc. 
Metallic Packing—(See Pack- 

ing Metallic.) 

Micrometer Calipers — (See 

Calipers. Micrometer). 

Millers Frame Jaw 

Micro Machine Co. 


Milling Attachments. 
Ingersoll Milling Machine 


Rooksby & Co., EE 
Underwood Corp. Н. B. 
Milling Cutters. 
Brown à Sharpe Mfg. Co. 
Geometrie Tool Co., The. 
Gidding & Lewis Mach. 
Tool Co. 
Goddard & Goddard. 
Ingersoll Milling Mach. Co. 
Modern Tool Works of the 
Consolidated Mach. Tool 
Corp. of America. 
National Tool Co., The. 
National Twist Drill Co. 
Niles-Bement-Pond Со. 


Milling Machines, Automatic. 


Multiple Drills—(See Drilling 
Machines, Multiple Spin- 
dle). 

Multiple Punches — (See 
Punching Machines, Mul- 

Ё tiple). 


Steam 


ails. 
Interstate Iron & Steel Co. 


Nails, Copper Covered 
Page Steel & Wire Co. 


chinery Co. Brown & Sharpe Mfg. Со. | Nippl И А 
Locomotive Frame Drilling Ingersoll Milling Mach. Co. |" Pt Macnee не 
сме Lewis Mach ming Machine, Car, Jour- | Nozzles, Exhaust 
idding ewis ach. na rass. X 
Tool’ Co. Morton Mfz. Co. Franklin Ry. Supply Co. 


Niles-Bement-Pond Co. Milling Machines, Continuous Nut Burring Machines 


Locomotive Guide Liners. Circular — pi oun Machinery ees 
Starrett Co., The, L. S Tnigersoll Milling. Mach ro Nut Facing Machines. 
achine ‘00 : : 
Locomotive кера Equipment Works of the Consoli- Nice. Machine Co. 
Rooksby & Co., E. J. dated Machine  Tool| Sellers R 83. Inc., Wm 


Underwood Corp., 


Locomotive Throttle. 
American Throttle 


. В. Corp. of America. 


Milling Machines, Hand. 
Brown & Sharp Mfg. Co. 


Nut Machines. 
National Machinery Со. 


Co. Тһе. 


Nut Steel—Bronze Couplings 
m. 


Oil Burnin 


Oil Hea 


Oil Reclaiming Systems. 
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Nut Steel—Bronze C 


oupling. 
Sellers & Co., Inc., Win. 


Nut Tapping Machines 


National Machinery Co., 


Nuts, Castellated. 


Sellers & Co., Inc., Wm. 
Sellers & Co.. Inc., 


Nut Tapper—(See Bolt and 


Nut Machinery). 


Equipment. 
Mahr Mig. Co. 
Morton Mfg. Co. 


Oil Cups 


Lunkenheimer Cc., The 


Oil Filtering and Storage 
Systems. 
Bowser & Co., Inc., S. F. 


Oil Handling Equipment. 
Bowser & Co., Ine., S. Е 


ters. 
Mahr Míg. Co. 


Oil Meters. 
Bowse & Co., Inc.. S. F. 


Oil Plugs. 


Franklin Ry Supply Co. . 


Oil Pumps. 


Lunkenheimer Co. 


Bowser & Co., Inc., S. F. 
Oil Storage Systems. 

Bowser & Co., Inc., S. Е. 
Oil Tanks. 

Bowser & Co., Inc., S. Е. 
Oilers. 

Bowser & Co., Inc., S. Е. 


Oiling Systems 


Lunkenheimer Co. 
Oil, Lubricating. 
ook's Sons, Inc, Adam. 
Houghton & Co. E. F. 
Oils, Processing and Steel 
Testing. 
Houghton & Co., E. F. 
Oxy-Acetylene Welding and 
Cutting — (See Cuttin; 
and Welding reer! 
Packing, Air Pump. 
Garlock Packing Co., The 
Packing, Air Brake. 
Houghton & Co., E. F. 
Packing, Asbestos. 
Garlock Packing Co., The 
Packing, Cup Flange. 
Houghton & Co., E 


Packing, Hydraulic, ` Ой, 
Pneumatic. 
Houghton & Co., E. F. 
Packing, Iron. 


Smooth-On Mfg. Co. 
Packing, Metallic. 

Garlock Packing Co. 
Packing, Sheet. 

Garlock Packing Co., The 
Packing Soft 

Garlock Packing Co., 
Packing, Valve Stem. 

Garlock Packing Co., 
Paint, Graphite. 

Dixon Crucible Co., Jos. 

U. S. Graphite Co. 
Paint Spraying Equipment 

De Vilbiss Mfg. Co. 


Paint di bile 
Oakite Products, Inc. 
The. 


Paints 
Lehon Co., 
Рарег, Sheathing. 
ehon Co., The. 
Partitions, Woven Steel. 
Page Steel & Wire Co. 
Pedestal Jaw Facing Ma- 


ines, 
Underwood Corp, Н. B. 
Piling, Sheet St 
Carnegie Steel Co. 
Pilot Beams, Cast Steel. 
Gould Coupler Co., The. 
Pins, Coupler Knuckle. 
National Malleable & Steel 
Castings Co. 
Pipe Benders, Hydraulic — 
(See Bending Machines) 
Pipe, Cast Iron. 
American Car & Fdy. Co. 
Pipe Cutters — (See Cutters, 


ipe). 
Pipe Cutting and Threading 
Machinery. 
Landis Machine Co., Inc. 
Saunders & Sons, Inc., D. 


The 
The 
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Pipe Fitters’ Tools. 

Oster Mfg. Co. 

Walworth Co. 

Williams Tool Corp. 

Pipe Fittings. 
art Míg. Co. 
Lunkenheimer pow. 
Walworth Co. 
Pipe, Grey Iron. 
American Car & Fdry. Co. 
Pipe Joint Compound. 
0, $. Graphite Co. 
Pipe, Steel-Si; 

National заа Со. 

Pipe Vises—See Vises, Pipe) 
Pipe Unions. 

unkenheimer Co. 
Pipe, Welded Steel, 

ational Tube Co. 
Pipe, Wrought Iron. 

Byers Co., A. М. 

Planers, 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Niles-Bement-Pond Co. 


Sellers & Co., Inc, Wm. 
Skaw Crane Puta Co., 
ne, 


Planers, Crank. 
Newton Works of Consoli- 
dated Machine Tool Corp. 

of America. 


Planers, Draw Cut Cylinder. 
Morton Mfg. Co 


Planers, Low Cylinder. 
Morton Mfg. Co. 


Planers, Roll Wabble. 
Morton Mfg. Co. 


Planers, Portable. 


Morton Mfg. Co. 
Underwood Corp. Н. B., 
Planers, Plate. 
Cleveland Punch & Shear 
Works Co., Th 


е 
Hilles & Jones Works of 
Consolidated Machine 
Tool Corp: of America. 

Sellers & Co, Inc, Wm. 
Planers, Rotary. 
Cleveland Punch & Shear 
Works Co., The . 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Niles-Bement-Pond Co. 
Underwood Corp, H 
Planers, Traveling Head 
Morton Mfg. Co. 


Planers, Valve Seat. 
Rooksby & Co., E. Ё 
Underwood Corp. 8. B. 

Planing Attachments, Radius 
Underwood Corp., Н. B. 

Platforms, Car. 
Commonwealth Steel Со. 
Gould Coupler Co., The. 


Plates, Boiler, Firebox, etc 
Carnegie Steel Co. 


Plates, Iron and Steel 
Carnegie Steel Co. 
Wrought Research 

Ass'n. 

Plates, Monel Steel 

International Nickel Co. 


Plates, Surface. 
Brown & Sharpe Mfg. Co. 


тї 
P ational Malleable & Ste 


Castings Co. 


Plugs, Fusible 
Lunkenheimer 
Plumbers’ Tools. 
Oster Mfg. Со. 
Plunger Pumps 
I ]l-Rand Co. 
Worthington Pump & Ma- 
chinery Co. бё idi 
matic Drills— 
PME Machines, Portable, 
Pneumatic). айга 
tic Flue - 
iri Flue Wi е 
tic Grinders — 
PnevGrinding Machines, Port- 
able, Pneumatic). 
Pneumatic Hammers — (Se 
ela Pneumatic). 


——— 
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THESE TESTS PROVE 


Strength-/ 
Ductility/ 
Durability! qud 


ЮУ any type of 
Boiler Tube 


SERVICE 


Write for Bulletin No. 12 — 
full description of “NATIONAL- 


Gives 
SHELBY” Hot Rolled Boiler Tubes for Lo- 
comotive, Stationary and Marine Service. 


NATIONAL TUBE COMPANY 
Pittsburgh, Pennsylvania 


Л 
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Pneumatic Loco Turntable | Pumps, Oil and Lubricant. ‘Rivet Heaters, Electric. Screw Machine Tools and | Shears 
Motor — (See Motors, Bowser & Co., Inc., S. F.| American Car & Fdry. Co. "Equipment. Sou апага Ro Flete; Shes tee, 
Pneumatic Turntable). Brown & Sharpe Mig. Co.) General Electric Co. Jones & Lamson Machine) Hilles {4 Jones Works of 
Pneumatic Rivet 8 Ingersoll-Rand Со. Ки Heaters, Ой Со. Consolidated Mach. Tool 
atic Riveters — (See | Pumps, Self Measuring ОЙ. Buffalo Forge Co. orp. of Ameriga. 
Hammers, Pueumatic) Bowser & Co. Inc, S. F.| Mahr Mig. Co. Screw ае, Bros, W. 1. Quickwork Co, The. 


‘ Morton Mig. Co. 

Paeumatic Tools. Punching and Shearing Ma- Shears, Shet-Metal. 
ps tee en eee S| ee 
Ingersoll-Rand Co. Chambersburg Eugineering| National Machinery Co. |Screws, Hardened Metallic Shears, ree up Rotary, 

о. 7 Drive. „Жы. 
Rivet Sets. 
Point Жыш. z Сава Punch & Shear Clevelan d Punch, E Shear Parker Kalon Corp. Shears, Rotary, Ro Cir. 
iver Machinery Co. Hin ks oí orks, Co., The. cle and Rotary Si у 
iles & Jones Wor Tool Ingersoll-Rand Co. Screws, Hardened, Sheet Quickwork Co., Te. 


Met 
Parker Kalon Corp. 


Pointing Machines. 5 America. 
Landis Machine Co., Inc. мса а RD. Riveters, Compression. Shears, Shearing and Flang. 
Hanna Engineering Works.| seaming Machines. ing Combined. 
Poles and Posts, Tubular | Punching Machine, Combined peters, Hydraulic. Quickwork Co., The. Quickwork Co., The. 
Stoel. Punch, Shear and Cope. | "еп Co., John F Shafting, Steel, Tubing. Sheet Meta! Machinery. 


Bufalo S opse С Works of| Chambersburg Engineering} National Tube Co. 


National Tube Co. Quiekwork Со, The 


Oliver Instrument Co. 


Consolidated Mach. Tool Co. sneering Worl h 1 
Polishing Machines. Corg: ef America: Наппа Sliman Co., The. д Consolidated Манде: Teel eat Toe ae 
= А Е į Corp. о merica. 
U. S. Electrical Tool Co. | punching Machine, Ногізоп- Wood & Co. R. D. | Morton Mig. C Sheets, Monel Metal Nickel 


International Nickel Co. 


Shears, Plate. 
Quickwork Co., The. 


Signal 
ано ree as 


о. 
Portable Electric Drilling Niles-Bement-Pond Co. 


Machines—(See Drilling 
Machines, Electric). 


Portable Electric Grinder — 


Buffalo Forge Со Riveters, Pinch Bug. 


Hilles & Jones Works of| Hanna Engineering Works. | Shapers, Draw Cut, Frog and 
Consolidated Mach. Tool tch. 
Corp. of America. Riveters, Pneumatic — (See Morton Míg. Со. 
Hammers, Pneumatic). 


Grindi hines, | Punching Machine, Universal, Shapers, Draw Cut, Motor 
ее о). gap з Combined with Ріаѓе,| Riveting Hammers. РЁгате. 
Shear, Bar, Angle and| Ingersoll Rand Co. Morton Mfg. Co. Skid Shoes, Rai 
Portable Floor Cranes—(See Tee Cutter. р Cut Plow & rx Ка 
Cranes, Portable). Buffalo Forge Co. Riveting Machines. ; Won raw Cu 0. & C. Co., The. 
Portable Forges. Punching Machine, Vertical Chambersburg Engineering Morton Mfg. Co. Зар, Blast Furnace. 
Mahr Mig. Co. Buffalo d Punch & Shear EO Engineering Co. | Shapers, Draw Cut Railroad. | 418800 Steel Co. 
Portable Tools. Works Co., The. Rivets. orton Mfg. Co. Slotters Traveling Heads 
E. J Burden I C її Wab- Nazel Engineering and Ma- 
ыа Сор H. B Punching Michines; Multiple. arden “iron ы Shapers, Draw Cut Roll Wa Mine Works. 
EE uffalo Forge Co., d Shears. 
Power Reverse Gears — (See Cleveland Punch & Shear "National Machinery Co., Morton Míg. Co. Slotting NM Frame 
Reverse Gears Power). Works Co. The. The. Shapes, Structural pau fa hine | Wa 
Presses, Arbor Hilles & Jones М Toci| Rod Carnegie Steel Со, ers & Co, Inc, Wm. 
ess Ы В ;. onsolidate! aci ool | Rods. & Steel Co. | Slotting Machines. 
Chambersburg Engineering Corp. of America. Page Steel & Wire Co. Interstate Iron eel Co о ting Маса ENS 


dated Machine Tool Corp. 
of America. , 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 


perh Shearing and Flanging Ma- 
yrometers, Superhested — | Rods, Monel Metal Nickel chines, Combined, 
Superheater Co., The. International Nickel Co. Quickwork Co., The. 


Quartering Machine. ‘Rods and Wire, Welding— Shearing and Joggling Ma- 


Co. 
Watson-Stillman Co., The 


Presses, Banding. A А 
Chambersburg Engincering 


Wocon-Stillman Co., Тһе | Niles-Bement-Pond Co. (See Welding Rods). One Cos The. Wiles-Bement-Pond Ф 
сей T : ellers о., Inc., Wm. 
Р ang ae diim Караа RY: Supply Co. РЕЙ e. Tbe эрек rin Machines, Angle. | Small Tools. 
; ” . uffalo Forge Co. 
Chambersburg Engineering | Rail Benders, Portable. Cleveland Punch & Shear Cleveland inch бы Shear 
n Ов сс Ше ко, meee EI ENEE Hie & о, vo THe orks of | National Twist Drill Co. 
Presses, Bushing,  _._| Rail Saws, Circular (Port| Buffal ' Forge Co. illes & Jones Works, of 
не кейшн | Dai н MELIUS а se EX eee | MT RSE he 
б Я „ Co., The. orks Co., The. 3 NR 
Lucas Machine Tool Co. Hiles & Jones Works of | Shearing Machin Bar Iron. | Snow Plows. 
Niles-Bement Pond Со, Ran oe cee Mach Consolidated Mach. Tool Chambersburg ngineering | Q. & C. Со, The. 
^ Y А ^ orp. of America. o. 
Кн Sek d R I Niles-Bement-Pond Co. Cleveland сач, & Shear | o pecial Machinery. 
resses, Cran А ай п | е ае Co. The. . Я 
Watson-Stillman Co., The Q. & et 5. The. Rolls, Reclaiming. Hilles & Jones Works of | Betts Works A Consoli 
Wood „К.р. | Ajax Manufacturing Со, Consolidated Mach, Tool | dated Machine оо UE? 
_ | Reamer Holders. Corp. of America. оѓ. епс... a Mach 
Presses, Flanging— Hydraulic гавна Месе со Roundhouse Blower Line | shearing Machines, Bevel Gidding s wis Mach. 
i В earing Machines, Р -— 
Chambersburg ngineering Б. a Sig y Tool Corp а Јоса, fe es Cleveland Punch & Shear Gisholt Machine Co, з 
Watson, Stillman po. The | Brown & Sharpe Mfg Со.| Franklin É asy ce | nie Bact Gong ot ть e 
MEME ational Twist Dri 2: Consolidated Mach. Tool Lucas Machine Tool w., 
Presses, Forging. i Rules— Scales. Corp. of America. Newton Works Consoli- 
Chambersburg Engineering Reamers, Expanding. А Brown & Sharpe Mfg. Со. Quickwork Co. The. dated Machine Tool-Corp. 
Niles-Bement-Pond Co. McCrosky Tool Corp. Starrett Өзу. The Le S Shearing Machines, Gate. Uo And. Cops Н. В. 
United Eng. & Fdry. Со. | Reamers, Floating. Rust Preventive. | Cleveland Punch & Shear 
Watson-Stillman Co., The. McCrosky Tool Corp. Dearborn Chemical Co. Works Co.. The. 
Wood & Co., К. D. . Oakite Products, Inc. Hilles & Jones Works of | Splice Bars, Angle. 
Reamers, Solid. Consolidated Mach. Tool |" Carnegie Stee 


Corp. of America. 
Shearing Machines, Metal. 


Brubaker & Bros, W. L.| Safe Ends. 


Presses, Hydraulic. 
National Tube Co. 


Chambersburg Enginecrin 8 Machine, Раш! — 
sburg gineering praying э. Sp i 


Co. Recorders, Time. 
Niles-Bement-Pond со. Gisholt Machine Co. Ваа. Fen Р сше. Co., Th quipment). 
Seller & Co., Inc, Wm. Refri n ngersoll-Ran о. uickwor о., е. din Hy- 
United Eng. & Fdry. Co. wee Railwa Appli Saws, Hack . Spring Banding Presses, 

i ап з. Наск. Shearing Machines, Plate. ic — (See Prose 
Watson-Stillman Co, The. о. У  Appllance|"''Starrett Co., The L. S. Cleveland "Punch & Shear ва. ( 


Works Co., The. 


Presses, Wheel. Repai { 
, А А epair Clamps, Air Hose— Saws, Portable Pneumatic А lates and Seats 
Chambersburg Engineering (See Стар, Repair) Ingersoll Rand Co. Quickwork Co., The. Spring Pit Malleable & Stee! 
Niles-Bement-Pond_ Со, Replacers Saws, Portable Rail. Sherine Machines, кошу, Castings Со. 
Watson-Stillman Co., The. 6. & C. Co., The. Q. & C. Co., The. t inf li еуез ORE 
Wood & Co., Е. D. ary Splitting. Spring Sho Machinery. 
Reverse Gears, Power Saws, Safety. Quickwork Co., The Wood & Po. R. D. 
Newton Works of Consoli- 


Pumps and Pumping Machin- Barco Mí 


. Co. н і 
Franklin Ry. Supply Co. dated Machine Tool Corp.! SEA Eo. The. 


& Engine. 
oi America, : Springs, Car ne е. 


ery. 

Bowers & Co., Inc, S. Е. | p i 

Buffalo Forge Со. Rivet Cutters. ле 
Chambersburg Engineering (See Cutters, Rivet) | Se 


Rivet Forges. 


| " 
rew Machines, Automatic.! Shears, Beveling Top and 


ir п. 
Brown & Sharpe Mig. Со.| ошко Co.. The. Squares, Combination: Co. 


Brown & Sharpe 


о. 
Ingersoll-Rand Со. 


В ч Mahr Mig. Co. Screw Machines, Plain and i 

Watson-Stillman Co., The, B : 3 4, Shears, Circle. Turning 

Wood & Co., R. D Rivet Headers. ee Sharpe Mfg. Co.’ Quickwork Со., The. Staybolt and Macon, 
i chine 


Worthington Pump & Ma- National Machinery Co., 
е. 


chinery Co. Jones & Lamson Machine, Shears. Circle and Flanging | Consolidated Ma 


і | Quickwork Co., The. Corp. of America 
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Southern Railroad 
saves money on cleaning 


In a certain southern railway car 

shop Oakite materials and meth- 

ods are used to— 

1—Clean locomotives between runs. 

2—Clean air pumps in a tank in air 
brake department. 

3—Clean air reservoirs on engines 
without taking them down. 

4—Clean passenger cars inside and 
out. 

5—Clean plush cushions, curtains, 
windows and all equipment within 
passenger coaches. 

Practically 100% Oakite clean- 

ing here—and they are much 

pleased with results! 

There are plenty of reasons for 


their satisfaction — cleaning 
operations take less time and are 
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/ 
4 


| 
| 


more thoroughly done, appear- 
ance of equipment is improved 
and life prolonged, rolling stock 
is returned to service more 
quickly, and in better condition. 


There are Oakite materials and 
methods for every railroad 
cleaning operation. Our Service 
Men will come at your call to 
show you how to use them—our 
Engineering Service is at your 
disposal in working out unusual 
problems. Just put your question 
up to us—you incur no obliga- 
tion by doing so. 


Manufactured only by 
OAKITE PRODUCTS, INC., 46 Thames St, NEW YORK, N. Y. 


OAKITE 


TRADE MARK REG U.S PAT. OFF. 


Industrial Cleaning Materials ana Methods 
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т Barden деа Со. 


Staybolt Iron — (See Iron 
Staybolt) 


Staybolt, Steel. 
Burden Iron Co. 
Staybolt Taps. 

lannery Bolt Co. 


Staybolt Tester, 
(Elect. Contact). 
Flannery Bolt Co. 


Staybolts 
American Locomotive Co. 
Flannery Bolt Co. 


Flexible 


Buy Tubes. 
ational Tube Co. 


Steam Chests. 
Franklin Ry. Supply Co. 


Steam Gages — (See Gages, 
Steam). 


Steam Hammere—(See Ham 
gr эрй Forging). 


Steel, A 
[Ер Steel Co. 
Central Alloy Steel Co., 


he 
та Roller Bearing Со. 
Steel, Carbon. 
Carnegie Steel Co. 
Timken Roller Bearing Co. 
Steel, Die. 
Timken Roller Bearing Co. 
Steel Firebox 
Carnegie Steel Co. 
Steel, High 8 Tool 
Timken Roller Bearing Co. 


Steel, Structural. 
Carnegie Steel Co. 


Bteel Sh 
Central _Alloy Steel Corp. 


Steel Tool. 
United Alloy Steel Corp. 


Cocks (Lubricatin 
art Mfg. Co., E. ЕМ. : 


Straightening Bop Wd (See 


St 


lis, 
Straightening). 


Stud Setters, Self-Opening 
Geometric Tool Co. 
Modern Tool Works of the 

Consolidated Mach. Tool 
Corp. of America. 


Superheated Steam Руготе- 


ters 
Superheater Co., The 


Superheater Pipes. 
ational Tube Co. 


Locomotive 
The. 


Superheaters, 
uperheater Co., 


Surface Plates. 
Brown & Sharpe Mfg. Co. 


Syphons, Locomotive 
ocomotive Firebox Co. 


Tanks, Air, Gas, oil; Water. 
Bowser & Co., Inc., F. 


Tapping Machines and At- 
tachments. 
Geometric Tool Co., The. 
National Machinery Co. 


Taps and Dies 
rubaker & Bros., W. L., 
Landis Machine Co., Inc. 


Taps, Collapsing. 
eometric Тоо! Co., The 
Landis Machine Со. 
Modern Tool Works of the 
Consolidated Mach. Tool 
Corp. of America. 
Taps, Staybolt. 
Brubaker & Bros., W. L. 


Technical Books — Railway 
and Marine. 
Simmons-Boardman Pub- 
lisbing Co. 


Telephone Service. 


American Tel. & Tel. Co. 


RAILWAY MECHANICAL ENGINEER 


Testers, Boiler. 
Sellers & Co., Іпс., Wm. 
Testing Machines, Gear Tooth 
Brown & Sharpe Míg. Co. 
Thread Cutting Machine, Pipe 


Landis Machine Co., Inc. 
Oster Mfg. Co. 
Williams Tool Corp. 


Thread Millere—(See Milling 


Machines, Thread). 
Threading Machines, 


matic. 
Brown & Sharpe Mfg. Co. 
Threading Machine, Bolt and 


Stu 
ваше Forge Со. 
Cleveland Automatic Ma 
chine Co., 
Geometric Tool Co., The 
Landis Machine Co., Inc. 


Oster Mig. С 
Williams Tool Corp. 


Threading Tools— (See Tools, 
hreading). 


Auto- 


Tie NE 

Page Steel & Wire Co. 
Ties, Steel. 

Carnegie Steel Co. 


d B 
Tirs а А "Boring KE 
chines, Tire) 


T Bollermakers" 
pee & Bros., W. L. 
Ingersoll-Rand Co. 


Tools, Boring. 
Davis Boring Tool Co. 
OK Tool Co., Inc. 
Tools, Boring, Expansion. 
Davis Boring Tool Co. 


Tools, Cutting. 
Carbol oy Co., 


Tools High Speed Staol 
Bird- ‘Archer Co., 


Tools, I 

Ф EMT Mig. Co. 
Tools, Lat 

“OK puc Co., Inc., The. 


Tools, Sha 

Tools, Ma ni 
Brown & Sharpe e Mig. Co. 
Starrett Co.. 

Tools, Planing. 
OK Tool 


Tools, Threadin See also 
Dies, Ч ise, Self 


Openin g). 

Cleveland" Automatic Ma- 
chine Co. The. 

Landis Machine Co. Inc. 


Torches 
Ман Mfg. Co. 
Morton Mfg. Co. 


Torches, Oil Burning, Port- 
able, Safety, Thawing. 
Mabr Mfg. o. 


Torches, Welding—(See Cut- 
ting and Welding Appa- 
ratus). 

Track S 

Chisho 


Tractors, Industrial Electne 
Baker-Raulang Co. 
Elwell-Parker Electric Co. 


Inc. 


o. Inc, The. 


tems, Overhead. 
m-Moore Míg. Co. 


Tramways, Industrial. 
Chishoim-Moore Mig. Co. 


Transmission 
SKF Industries, Inc. 
Transmission, Silent Chain— 
(See Chain Drive). 


Trap Doors and Fixtures. 
Edwards Co., Inc.. 
Trapways (For Refrigerator 
Cars). 
Equipment Specialties Co. 


Traps. Compressed Air. 
Armstrong Machine Works 


Traps, Grease. 
Armstrong Machine Works 


Traps, Non-Return 
Armstrong Nacini Works. 

Traps, Superheated Steam. 
Armstrong Machine Works. 


Traps, Steam Return. 
American Blower Corp. 


Traps, Vacuum. 
Armstrong Machine Works. 


Traverse Shapers—(See Sha: 
ers, Traveling Heaters. 


Trolley System, Overhead. 
Chisholm-Moore Mig. Co. 


Trolleys, Electric. 
мыни. Mfg. 


Trolleys, Hand Power. 
Ch н Моге Mig. Co. 


Trolleys, 1-В 
Hanna Engineering Works. 


Truck Bolsters—(See Bolsters 
Car). = 


Со. 


Truck Frames. 
American Steel Foundries. 
Commonwealth Steel Co. 
Gould Coupler Co., The. 
Symington Co., The. 


Trucks Car and Locomotive 
American Steel Foundries. 
Commonwealth Steel 
Franklin Ry. Supply Co. 
Symington Co., 

Trucks, Electric. 

American Locomotive Co. 
Baldwin Locomotive Wks., 


The. 
Chisholm-Moore Mfg. Co. 
Elwell-Parker Electric Co. 


Trucks, Electric Storage Bat- 
tery. 
Baker-Rauling Co. 
Tru Industrial Electric. 
Baket-Raulang Co. 
Elwell-Parker Electric Co. 


Trucks, Trailer. 
Franklin Ry. Supply Co. 


Tube Cleaners. 
Roto Co., The. 


Tube Cutters—(See Cutters, 
Flue) 


Tube ders — 
Wigs ee 


Tubes, Boiler. 
National Tube Co. 


Tubes, Nickel 
International Nickel Co. 


Tubing, Welded апа 
Seaml teel 


National Tube Co. 
Timken Roller Bearings Co. 


Lap, 
ess S 


Turbines, Hydraulic. 
Worthington Pump & Ma- 
chinery Corp. 
Turbines, Steam. 
Buffalo Forge Co. 


Turbo-Generators. 
General Electric Co. 

Turret Forming Machines, 
Automatic. 

Brown & Sharpe Mfg. Co. 


Turret Lathes—(See Lathes, 
Turret). 


Twist Drills — (See Drills, 
Twist.) 


Underframes, Steel 
Commonwealth Steel Co. 


Unions, Pipe. 
Dart Míg. Co., E. M. 
Lunkenheimer Co. 
Walworth Co. 


Universal Grinding Machines 
(See Grinding Machines 
Universal). 


Upsetting Machines — (See 
Forging Machines). 
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Upsetting Presses, Hydraulic) Water, Softening and Purity- 
Chambersburg Engineering ing. 
Bird-Archer Co. 
Dearbo: 


Watson-Stillman Co., The. гп Chemical Co. 


Valve Discs Water Treatment. 
Garlock Packing Co., The| Dearborn Chemical Co. 


Valves. | Wedges, Automatic. 
American Car & Fdry. Co. Franklin Ry. Supply Co. 


enkins Bros. 
Wedges, Journal Box. 


unkenheimer Co. 
Gould Coupler Co., The. 


Valves, Ball Check. 
Lunkenheimer Co. 

National Malleable & Steel | 

Castings Co. 

The. 


Mahr Mtg. Co. 

Valves Blower and Blow Off. н 
Symington Co., 

Weed Burners. 


Ashton Valve Co. 
Commonwealth Steel Co. 


Lunkenheimer Co. 
Walworth Co. 

Welding and Cu Ap 
ratus—(See Cutt! 


Valves, B: 
рра- 
апа 
Welding Apparatus). 


Valves, Driftin 
M den О е. Co. General Electric Co. 


Lunkenheimer Co. 
Franklin Ry E apply Co. 
Gate. Wading Machines, Electric. 
Walworth Co. Westinghouse Elec. & Mig. 
Valves, Globe. Co. 


ins, Bros. Welding Rode and Wire. 


unkenheimer Co. 
Page Steel & Wire Co. 


Walworth Co. 
Valves Hydraulic. Wheel Cen Dd»i 
American Steel Foundries. | 


Chambersburg Engineering 
Lunkenheimer Co. Commonwealth Steel Co. 
Walworth 

The whee 3 ses. Hydraulic— 


th Co. 
Watson-Stillman Co.. 
vas ur Check and 
ngle Steam. Wheels, Car and Locomotive 
Sellers & Co., Inc., Wm. American Steel Foundries | 
Valves, Piston. Carnegie Steel Co. 
Franklin Ry. Supply Co. Lima otive Works. 
Valves, Pop, Safety and Re- P. 
iet. P. Wheels, Grinding (Ses 
Ashton Valve Co. Grinding Wheels). 
Lunkenheimer Co. t 
i 


Wheels, Mine Car. 
Valves, Rubber Pum 
Garlock Packing Carnegie Steel Co. 


Valves, Shop Air Line. 
Cleveland” Pneumatic Tool 


o., Тһе 
Wheels, Steel. 
Carnegie Steel Co. 


Lunkenheimer Co. 
Walworth Co. 


Valves, Throttle. L 
Bradford Corp., The. 
Lunkenheimer Co. 


Valves, Water. 
Lunkenheimer Co. 


ec Systems. 
American Blower Corp. 
Buffalo Forge Co. 


Ventilators, Sh 
Wine Railway Appliance гене SE i and Steel 
o. К 
Vestibules, Саг. Page Stee! & Wire Co. 
Gould Coupler Co. 
Vibrators, Pneumatic. 
Hanna Engineering Works 
Vises, Milling Machine. 
Brown & & Sharpe Mfg. Co. 
Vises, Pipe. 
Trimont Mfg. Co. 
Walworth Co. 
Washer Cuttin 
National 


Whistles, Locomotive 
Ashton Valve Co. 
eimer 
Window Fixtures 
O. M. Edwards Co. 


Wire, Copper Covered Steel 
Page Steel à & Wire Co. 


Wire, Electrical 
Page Steel & Wire Co. 


re, Galvanized 
Page Steel & Wire Co. 


Page Sic Steel & Wire Ce. 


Wire, Insulated 
Page Steel & Wire Co. 


Wire, Link Fabric. 
Page Steel & Wire Co. 


Wire, Mill Products. 
Mec Machines T 
National Machinery Co., Page Steel & Wire Co. 


The Wire Nail Machines 
National Machinery Со. 
Wash 


era. The. 
National Malleable & Steel 
Castings Co. Wire, Steel. Я 
Page Steel & Wire Co. 


& Steel Wire, Telephone and Тае || 
Page Steel & Wire Co. | 


tting Machine 
achinery Co., 


Washers, Lock 
National Malleable 
Castings Co. 


Waterproofing Materials and 
Compounds 
Lehon Co., The 


Water Columns. 
Lunkenneimer Co. 


Wire, Weatherproof. 
Page Steel & Wire Co. 


Wire, Bond 
Page Steel & Wire Co. 


Wiring Machines. 
Quickwork Co.. The 


Wrenches. 
Trimont Míg. Co. 
Walworth Co. 


Water Cages and Alarms. 
Lunkenheimer Co. 


Water Softeners. 
Dearborn Chemical Co. 
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Suburban Trains Are 
E Equipped with Edwards 
"PAOWNYC? Products 


East ог west—north or south — wherever you find 
modern railroad equipment you will find trains equipped 
with Edwards PAOWNYC products. 
On the Illinois Central Suburban Trains, for example, 
EDWARDS VESTIBULE TRAP DOORS make boarding and 
leaving the train safe and convenient. Airtight, noise- 
less windows, that open and close with ease, result from 
EDWARDS WINDOW FIXTURES. 
= For over forty years Edwards Engineers, working 
with car builders and railroad men have been helping — Catalogs and specifica- 
tions of Window Fix- 
to make good coaches better. The growth of your tures, Steel Vestibule 


. Equipment, Metal Sash 
roads has been reflected in our growth. ЛЫМ кзы. 


ищщ 


О. М. EDWARDS СО. : 
New York Syracuse, N. Y. Chicago = 
Canadian Representatives: = 


Lyman Ture & SuprPLY Co., Ітр. 
Montreal and Toronto 


MAKING GOOD COACHES BETTER- SINCE 1887 


O. M. EDWARDS CO. 
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Acme Machinery Co, The.......... 

Ajax Manufacturing Co., The.......... 26 
Allen Co, John F........ enn 55 
American Car & Foundry Со........... 108 
American Locomotive Со.............. 64, 65 
American Red Сгоѕѕз................... 84 
American Steel Foundries........-.---- 86 


American Telephone & Telegraph Co... 70 
Armstrong Machine Works.......... 83 
Ashton Valve Co., Тһе................ 53 


B 


Baker-Raulang Co., The............. 34 
Baldwin Locomotive Works, The....... 63 
Barco Manufacturing Со............... 62 
Betts Works of Consolidated Mach. Tool 
Corp. of Атегїса.................... 
Bird-Archer Co., Тһе.................. 76 
Bowser & Co, Inc, S. Е............... 37 
Bradford Corporation .............. es 78 
Brown & Sharpe Mfg. Co............. 3 
Brubaker & Bros. Co., W. L........... 32 
Buffalo Forge Со..................... 20 
Bullard Machine Tool Со.............. 17 
Burden Iron Co, The................ 81 
Buyers’ Index ....... 94, 96, 98, 100, 102, 104 
Byers Co, А. М..................... 79 


Carboloy Co., Inc. ............ ae 89 
Carnegie Steel Co..... КОКС ККЕ 87 
Central Alloy Steel Согр............... 59 
Chambersburg Engineering Со.......... 21 
Chicago Railway Equipment Co........ 90 
Chisholm-Moore Hoist Согр............. 33 


Cleveland Pneumatic Tool Co., The.... 40 
Oe. Punch & Shear Works Co., 


America 


Dart Mfg. Co, Е. M....... ТИ dos =55 
Davis Boring Tool Со................ 6 
Davis Brake Beam Со................. 80 
Dearborn Chemical Co......... CM 107 
DeVilbiss Mfg. Co, Тһе............... 93 
Dixon Crucible Co., Joseph............ 92 
E 
Edwards Co., Inc., О. M., Тһе......... 105 
Elwell.Parker Electric Co., The..... ... 38 
F 
Faessler Mfg. Co., The................ 43 
Flannery Bolt Co...................... 93 
Ford Co., The J. B. .................. 88 


Franklin Railway Supply Co., Inc..... 61 


| 
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INDEX TO AD VERT. ISERS 


Garlock Packing Co., Тһе............. 47 
General Electric Со......... sats find of Rane 12, 30 
Geometric Tool Co., Тһе............. . 55 


Giddings & Lewis Machine Tool Co.... 7 
Gould Coupler Co., The....Front Cover, 66 67 
Gustin-Bacon Mig. Со................. 91 


н 


Hanna Епдїпеегїп  У\уУогКз............. 54 
Heald Machine Co., ТПһе............... 52 
Hilles & Jones Works of Consolidated 
Mach. Tool Corp. of America. . 19 
Houghton & Co, E. Е. ... Я 2. 46 


Ingersoll Milling Machine Co., The.... 2 


Ingersoll-Rand Co. cee sees eee 35, 44 

International Nickel Co., Inc., The.... 77 

Interstate Iron & Steel Со............. 75 
J 

Jacobs Mfg. Co, Тһе................. 48 

Jenkins Bros. о... 41 

Jones & Lamson Machine Co.......... 5 


K 


Key -Bolt) Appliance Со. .............. 54 
L 
Landis Machine Co., Inc..............-. 13 
Landis Tool Со... 29 
Lehon Co, The.......... eee 93 
Lima Locomotive \\огКз.............. 60 
Locomotive Firebox Со................. 72 
Lucas Machine Tool Co., The... . .. 56 
Lunkenheimer Co. The XX суут 742 


M 


Mahr Manufacturing Co. А 36 
Manning, Maxwell & Moore, Тас. .... 23 
Modern. Tool Works of Consolidated 
Machine Tool Corp. of America .. 19 
Monarch Machine Tool Co., The....... 15 
Morton Manufacturing Со.............. 14 


N 


National Machinery Co., The .. een eel 
National Malleable & Steel Castings 

CO. nec eee rd eeu ETE кА 73, 74 
National Tube Co......seeeee eee eens 101 
National Twist Drill & Tool Со....... 54 
Nazel Engineering & Machine Works... 8 
Newton Works of Consolidated Tool 

Corp. of America. sarees ld 
Niles-Bement-Pond со. ЖҮЛ eee Abe ce atk 9 
Niles Tool Works Co.. The........... 9 
Northern Engineering Works........... 50 


DsckMsER, 1928. 


Oakite Products, Inc.................. 
Oster Manufacturing Co 


Oxweld Railroad Service Co., The 


P 


Page Steel & Wire Со................. 
Parker-Kalon Corp. .................. " 
Poor, Inc, Frederic Н................ 


О. & C. Сотрапу..................... 
Quickwork Co., The 


Rooksby & Co, Е. }.............. Mos 
Roto Co, Тһе................... ES 


Sellers & Co., Inc, Wm......... 
Shaw Crane-Putnam Machine Co, Inc... 
Simmons-Boardman Publishing Co..... E 
S. К. Е. Industries, Inc.......... 
Smooth-On Mfg. Со.................. s 
Standard Electrical Tool Co., The...... 
Starrett Co., The L. 8............. is 
Staynew Filter Согр......... o 54025 eee 
Sullivan Machinery Co.......... . 
Superhcater Со.,Тһе.......... seer eee 


Symington Company, The 


T 


Thompson Grinder Co., The...... 
Timken Roller Bearing Co. The...... 
Trimont Mfg. Co....... nnn tz 


Front Cover, 66, 


25 
23 
82 


92 
67 


Underwood Corp., Н. В........ erect 10, 11 
Union Draft Gear Co... enm e 85 
Union Manufacturing Co... nnnm. 50 
United Engineering & Foundry Co... 24 
United States Electrical Tool Co., The.. 16 
United States Graphite Co., The... 1 
ү 
Walworth Company ... 6 43 
Watson-Stillman Co, The -eet 18 
Westinghouse Air Brake Со... 71 
Westinghouse Elec. & Mig. Co... . 27 
Westinghouse Friction Draft Gear Со... 71 
Williams Tool Corp... 45 
Wine Railway Appliance Co, The -+ о 


Wood & Co, R Deet ra eK AEA 
Worthington Pump & Machinery Corp. .68, 
Wrought Iron Research Ass'n..«« «t7 


69 
95 
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Cleaning 
Car Floors 


Rapidly---Thoroughly---At a New Low Cost Level 


EARBORN CLEANERS, made in graduated strengths, have been used quite gener- 
ally in various industries for several years. 
Recent tests with Dearborn Cleaner No. 4 on car floors in bad condition have 
shown surprising results. This report tells the story: 
“We cleaned three cars which were in average condition, all with grease spots 
scattered over the floors,—some heavy and some light,—one car with grease and 
tar, the tar being hard and about 1/16” thick above the surface of the floor. 

“The first car—we made up a solution of 2 pounds Dearborn Cleaner No. 4 dissolved in four 
gallons of water bringing it to a boil with the steam hose, then applied the solution to the grease 
spots and scrubbed them well with the stiff brushes. After this we applied enough hot water 
from the hose to thoroughly wet the entire floor and scrubbed it with the weakened solution. 
Then rinsed the floor thoroughly with the hose and swept out the dirty water and solution and 
rinsed the floor with clear water. 


COSTS WERE AS FOLLOWS: 


2 lbs. Dearborn Cleaner No. 4 @ .10 (carload ргісе)........................ $0.20 
Labor 45 minutes. Three men 15 mins. each @ 30c per hour................. .225 
Total $0.425 


"Examination of the floor when dry October 4th showed the floor absolutely clean. 
“The second car was cleaned by the same method and in exactly the same time and at the 


same cost. 
“Examination of the floor on October 4th, when fully dry showed the car to be perfectly 


clean. 
“The third car had grease spots and a number of tar spots, the tar hard and about 1/16" thick 


on the surface of the floor. 

“We first steamed the tar spots and removed the surface tar with a scraper, then applied 
the solution on grease spots and in addition applied the Cleaner full strength to the tar spots, 
allowing same to stand on them for about fifteen minutes. Then scrubbed them with the steel 
brushes and floor brushes, after which rinsed the car with hot water and scrubbed the whole 
floor and rinsed with clear water. 


COSTS WERE AS FOLLOWS: 
3 pounds Dearborn Cleaner No. 4 @ 10c (carload ргісе).................... 
(two pounds used in solution in four gals. boiling water—one pound used full 


strength on tar spots) ү 
Labor 75 minutes, (three теп 25 тіп. each) at 30c рег hour.................. .375 


Total $0.675 


“Car floor on examination Oct. 4th when dry showed absolutely clean of all grease; stains 
remained where the tar spots were but nothing which could affect the lading the car. Foreman 
pronounced the car satisfactorily cleaned.” 


Compare this method and these costs with your own. Consultation and inquiry invited. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Avenue, CHICAGO 299 Broadway, NEW YORK 
Canadian Office and Factory: 2454-64 Dundas Street, West, TORONTO 


REG. U.S. PAT. OFFICE Lj 


Cleaner No. 4 
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“electric rivet heater 
considerably cheape 


— American Locomotive Company 


The American Locomotive Company uses 
51 a.c.f. BERWICK Electric Rivet Heaters, 


two of which are shown in the picture. 


“Exhaustive tests demonstrated that the 
Electric Rivet Heater is considerably cheaper,” 
writes the American Locomotive Company. 
“We can start the riveting gangs much quicker” 

. “considerable saving has been accomplished 
by the elimination of burned rivets”... “and 
the Electric Heaters have increased our out- 
put.” 


But that is not all. Visible electric heating of 
rivets is better as well as cheaner than ordinary 
forge heating. Better because it makes it easy 
to maintain a uniform rivet temperature, which 
means fewer hammer blows and tighter rivet- 
ing. There is also less scale with electric heat- 


ENGINEER 


ing, and this, too, helps to improve the quality 
of the riveting. 

Other features: One rivet or thousands, with- 
out waste. Hot rivets on a few seconds’ 
notice; no waiting; no loss of time. No com- 
pressed air is needed. Simple, easy to operate, 
safe; less fire risk. No handling of fuel or 
ashes, no delays due to sluggish fuel in cold 
weather, no furnace relining or other forge up- 


. keep expenses. 


Investigate ELECTRIC heating of rivets. 
Printed matter, and names of users in your 
line of work, will be mailed on request. 


AMERICAN CAR AND FOUNDRY COMPANY 
30 CHURCH STREET, NEW YORK 


асу; 


' BERWICK 
\ ELECTRIC RIVET HEATER 


THE SERVICE OF THE NATION’S RAILWAYS, HIGHWAYS, WATERWAYS, INDUSTRIES 


ra 
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In the 

a.c.f. Berwick 
Electric 

Rivet Heater 
the rivet 

is heated 
from center 
outward, 


wns |I 


3 9015 01303 287 


IND 
JUI B 1992 


UH V 8 ot. 
LIC RARV 


